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AV K 4 % 23 514> (World Business Council for Sustainable
Development)

JRFEWVINELEFE 4 (Waste Framework Directive)

JRFYRALTE 4 (Waste Incineration Directive)
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1. 5|8

KV AT b ™ AR T4 A Bk, IF H 8 T A BRON O A AL Bk HE R = 11 5%(WBCSD/IEA
2009a). KJR I T RAN P EASWT I N . TGt #020504E, 4BREEEE KI5 M20064E £ 2,540
Mt CH D) K N3,680 M5 1E) 54,380 Mt(fmiftifE). AL BRI 1K Bt Hdt %
Jee o [ SR ok /K e B B 48 KA A (1411) (WBCSD/IEA 2009b). 7Kg E /w2,
b K YBAT b 4 %) BeiR & A — S AL HEBCE I ORIE BTt B AR A B T B A A
R BT IR TR A v TR . eAh, i B AR A R A R B A G &, A
BT BRARK PR AT 1) — S AL B HE s

2007 o hmmrm - eH 25 1H

.- - CRTRERE .- — CGE[E SR

000+ Woma G A AR R
G AT

G

An (Nt ran:\nnf\
[EDALLYINTEY;
S
o

0004 — - s
M I e 02 1
N T SE AR R E K
5™ 000+ X
g ‘: L T s
., I g LIPS
2006 | 2015 | ‘ 2030 ’ 2050

low high low high low high

¥: OECD fEATF GES KIEAL
B 1. SERERE/KIEFZE(WBCSD 2009b)

B 1 KA H AT T I s A REJR A CO, HECE Db 2 At FERRAE FE th 75 ZE RO H a3 1Y
R SR . X — 1) 28 O RS T AL B R e T E R IC R o & TR 22 iy SO R
b Ak B AN W 1A 3T [ R R SR (MSW) AN e, VR 22 B S 3T AN BURFER I T AN At o 12
Ja, DA EIRFF IR AR IR RE 5, W AR

1.1. W1 B R FEY

T AR F S T ANATE H 8 AR s R S T RS SR, = mahe s KA.
KPS BT FREFIP. A8, K. Bk H(U.S. EPA 2012a). [EAREE YIRS, HUk
TV . DUt s R AVE 7 AT . RGBT BIR R TR EEES K
WEAR, REEJEHE)T HAK & aEm. tith, FoRE A0 Ik T W R 2 2 E Rk, RE A
WA RG] J70 T AR Y 0T B HUALER) (MT ] ) U AEAbEE )~ (MBT ) i
ITAbEE . ZIX PR XA EL G AT R AT AE Rk (RDF) , B ARG AN 59 B B 5
FPVE. bR TIHAEE SR EZ AN, RDF PIEEAL 22 i b R 2 AL B 1) IR SRV SR A5 38 2 5
B WAF . SeE IS s HESCE /DTS ged s I B AR e i AR 6 7R 1 2 1 42 A (Nithikul
2007).



1 JEIR T TS 1 S A B A R I AR . IEAER, A R IA [ SR S A
ME M ASES OSSN N (FlinsEE[U.S. EPA 2012a]) . ZR1, #40KEE %
PRI KASF (s ENBS 2005-2011]) o MeAh, KRIAEFKEFDEAR R LS T K
JEHEZ (Zhanga £ N.2010) . & 2 L 2006 4 o B3k T 44 5 35 4 0 Ak B 7 oA

+ 1.2005 FEH BRI EEREFIEE (Zhanga 5 . 2010)
W EAREFVEREE W EBERYER

- (7THe) E (Tw/NIR)
% 222,863 2.05
% 33,963 1.48
i 49,563 1.64
FH3# 3,900 2.03
fiTmn 4,855 1.78
W 9,354 0.68
AT 5,009 1.29
&) 7 F) 4,632 1.26
el 36,088 0.93
H A 51,607 1.10
i 18,252 1.04
/1 [E (2006) 212,100 0.98
Controlled Uncollected gz gy
landfill with basic Waste £330

sanitary facilities

T B A
40% Incineration
Uncontrolled 5%

landfill Sl 5
40% H

2. 2006 A EIE TH B &R F Y F4 B 73R (Zhanga 25 A. 2010)

1.2. 157k

756 EESRIE T T R KAL) (WWTPs) o FH T3 85 SR 7 4 X 7E B 8 FUARE LA i
gk, PAE TMEAEF=HERUR K S H 2 88K, 7508 I AR e KR 2 55 (HE ET AL, 2007; MILIEU LTD,
WRc 5 RPA 2008).


http://www.sciencedirect.com/science/article/pii/S0301479710000848#aff1
http://www.sciencedirect.com/science/article/pii/S0301479710000848#aff1
http://www.sciencedirect.com/science/article/pii/S0301479710000848#aff1

2007 4, EEA%L 16,583 MIR/KAEL] P24 T K4 6.5 MT Fi5l CEWIRE{A)  (U.S. EPA
2008) . fEEEAIALE K ER K2 TEE, REHE AT RME0EA MYy, mAEE
KR AT LA AL J5 FRAT [T REYE (MiLEu LTb, WRC 55 RPA 2008)

BIHFRMA5YE, DATEHEF NR G EAR . 2 3] TR /KE &R myE e, N
AiEF AN AE ] (MURRAY 5 PRICE 2008)

BT e R rh E R IERGE Y R R KA R B s, X R E R 5 e A E IR A
Wit K. 00 2005 &, FEEKEF] F2AET 9 MT KGR . X —EUE B EHENER
27 Mt (MURRAY 5 PRICE 2008)

1.3. R E: BT RE—H

ST R R 5 R R L 5 T 5, P ZEA A 377 s I B s K e e — WL, 7E P v %
FR, BRI TG, MIRasthe, sk n BT A, SubsERa%
P 2 PR R AL B ¥ O BRI U . SRR T A e b KRR, SR X
JE B A A7 B AT AR P 5 4,

K8 75 B[R] Ak B 5043 R 0 72 1% ) LA R 7 R ) — 5843 (GTZ/Holcim 2006) .  BHL7E 8 & 4 JEHE 5l
TG e, WREWEIE /K Ie Bk A P2 R RE M B AR R JE A R . H BT O V2 BN E XK
FHIX 5 e & 22 7 2U(CEMBUREAU 2009). 283 Tl B 130 7 [ 44 12 A5 e, BT iR AG A
o} A R FA R 6 R IR (NCV) (AT B R ) o 2R3t TA B 38k i [ A IR S A5 8, AR T [ B
ZKPE AR S, BA B A RH R . R 2 BoR TIE N B AR BRI I3 T [FH
RIEFF PRSP AT B RHE . SAMTES KB EE, WMlimREAYNGEEERIKTER 2
TR S

R 2. ENBACRRIR I3 T B A SR 32 ) 575 Ve I S BRI (Murray 5 Price 2008)

BRE FEE (NCV) co, HE 2 %
(%JR%4) (GI/F 1) (CO,/t)

K5+ (%)

IRTE B AR I URFFATAEBRERS 5 10-35 0.95-1.32
WK e 20 9-25 75 0.29
Fi5lk 20 9-25 20 0.88




2. KYeAT Nt ) Ak B3 TS B A R ) K T e I A Ot

RSN T OKPEAE TR A AIRHEBUR 2 L BUR KR AT M iy ) Add 1 i A PR 5
W05 5 e P T i £ 45 28 1) Al

2.1. KPAEF=

BLanA KA =i, T ER GBS A KA [Cacos]s KM 2D HIJF R, SRR
P, 1t e SRR ATk e R R SR SR AN K Ve E . JEURME K e 28 N BRI S 7T ik 1,450°C.
KR 7 N I RN SR Bl e N ERCIR P 1, IR EDIRATTET Ui i 2kl B3I E AR S A B IR G,
AR TR P AN R IR R £ K e . SREM BRI = A€ 1A T BAT AR R VE RO K Je 3k
A, PLRE TR IR HK IR & K. KRR (MR Tk i O « N KR A K&
TR 2 JE T IR G KB KJE (PCA 2012)0 X TR 1 B AR KRS, KRR TRAT SRABLIK 50
Ko B 1 EOVTEBOMA A TR IR, Bk T KR T AR T i e &

2.1.1. JKEAF=EFRE co2 H R m

TP — AWK TR LRI 0.73 22 0.99 M) 4Bk, BRI E] S HAb fE50mE . X
I3 7KPeAT M HAB AR AT Mk (1) B R AEAE TIRRHIAE & 509 CO, HIM B Z IR . K4
PR 50% 1) ARG SEEIERELY) 540 Tow i UL ARSCE, kB KRB
Lo RN, BRIRES A AN TACSE RN, Fetb il 1 A1/ (Ca0).

CaCO; — CaO + CO,

PR AE KR A=l R eSO ik, RIE T HRRHR e AR (I TP Fr R ke AT
BB AEHRK A, RE W &IA 1,450°C fifi. B —MiKYe, “FIFHEFE 100 2] 110 T
IF (kWh) ) L 3 (WWF 2008) o[RS A H i HEBON — S84, 135 ok e A7 = S A A S HE ik
B A . X —EE T B 2 fB A= iR R B IR 2R 8 DL R e VR A 2%, T = A A
RN Z—ZETHZ TS . KA HE D2 Il S AARHEE = A T A RS i
PR (WWF 2008).

2.2, KPeAT N R Ak B3R T B 44 R FE ) S 15 8

L2 7R A 29 (2012) K P3[R Ak B e SR ORIl BB SRR /BB U [T 0AC E 1R T 78 28 P i A Hp A R 5
JEAEE, IS E T AR S A/SE MR E TR (R 7 ERREIBUEMED 7. 1X
[FAE AR TP AR R —NEAR, ST T AT ML AR DRl d2 = i A= i JE B R A 358 47 487 THI i g R PR 1)
BEEH. [EERAL] #—2H R E € O T REFEBTIR R WIRHA . TR
LA A BB IR 2 s ) — MR AR, TEZE/RAYZ 2011) O

EFHY R E CEIE 20 ZHEMT R, JTHBERM. BA, £EH. mERELIAEKH
H1[X (GTZ/Holcim 2006; Genon 5 Brizio 2008). &l 3 7K T 2003 A1 2004 SERRIKPRAT ML P [F]
Wb B IR FTEE . AW 2006 -, JRITFERGFIR FHIE I AMOBARBRARL Candsl il [ 74 2% 354



My5ie) , ARG T3 EUKPRATIRETR S B 20 H 4> < — i H.(EPA, 2008) . £ % 2009 4F,
HAEREEE 2B 63 KoKk T, #E T BARBRELPCA, 2012).

6000
5000
E Joo
=
E\j‘_ Joo
> 300 | iii
1000
0]
Haz ‘ Non-haz J\ Haz ‘ Non-haz
fa s S i
3003 e 55004 Ak
o Wood, paper, cardboard m Textiles
O Plastics O RODF
W RubberTyres @ Industrial sludges
W Municipal Sewage sludges O Animal meal, fats
B CoallCarbon Waste B Agricultural waste
O Solid alternative fuels (impregnated saw dust) O Solvents and related waste
W il and oily waste W Others
ARk gRak. BEARHR CEIEA
E22E S JRATE SRR
niZ /AR Tolki5 e
wd T AR R I ER S MR
WK SR ALY
] A B AR RIS TS SRR
SRR LN

A 3. 2003 H K& 2004 FFR R KA I FAL B FI G5 JE G IR R %0 & (EIPPCB 2010)

B ZR B i YW R (EIPPCB) (2010) 1t 5E 1 /K JB2E i FE 2 B A& TR S 1) [A) Ak B ) 345 1

R A2

[ 2 e v T P 240 092,000°C (FEBAR S AT

(] 2R B v 11,2000 CH A4S B I TR) 29 8 b

[ 2 2 e 22 1) JEURHIR BE 249 7911,200°C

o] 2 9 SR B A A

T =1 1,200°CHy, RS SRS S R 2R [F3E, MM AR S, AR
B 7)o

TR R/ E A3 A A I A I R iA 850°C

B S AR 8K S BT (], [RIERE W 4ERR I ST ARUIRAS, B e S A i Bl

T R AR B K 4 B R],  DR I RE B B WIS A

TRl e S e % I B AL EU(HF) . AL E(HC) . 5 AR (SO,) & SR oy

SUAE A B 25 B 4 e R AT R v I R

%2R0 3L ¥ B A T P R A R I (), (e BT S B G T 5 g

70508 F PRV AR R 2k B

BT AR 5E A RN 20R) RS 2 7= AR R 5 7= S IR IR Z2 ) (RN 2 7K e ) 5% 55 it
EIRKAT 740 ED

JE4% R 1 T 4 DAL 2 — B 2 1 7 2N 2Rk

I



% 3 RN VKA R AR T R S E TR o B 4 RO T B TR T A 7 1 [ e
AN B AR

R 3. KA REH R E 515 BB [ (GTZ/Holcim 2006)

FEAE Hf
ERRE L >1450°C: ¥kt

>1800 °C: KIEIEEE

F R = {5 B I ] >12-15 £/ > 1200 °C

>5-6 £/ > 1800 °C

TGy it SR P >850°C: Wkl
>1000 °C: K@i
TR fifpas 15 B I 1) >2-6 £ > 800 °C
TG fifE 25 15 B I 1] >2-6 F5 > 800 °C
ZHERS ESP
— —to raw mill and ESP
300 - 350 °C
[@ raw meal
BT s
suspension .
preheater { e gy BRLAHIHLE T
calciner clinker cooler
100 °C ! exhaust air 200 °C - 350 °C
// fuel SRR |
850 °C tertiary air conduct ﬁ%l‘ﬂ

700 - 1000 °C

NI S b s WP R s S i

Cnnsy
rotary kiln

N T

A HIHLHER cIinkercooI\; cIinke;A*:Jr
ARNAHIHL T

*ESP: FRFLUTIESS . Bk M A a
B 4.7 SRR 7 #2210 81 5% 25 W A TR A B 3R B (Schneider S5\ 1996)

FAERTA MR FFPERE S T /KRAT I R E . fEIE B A B RN, FH5EET
HE, BFEEAME-RE ORI M2 LR B IS R0 . AN IE TP [A
Ab BT IR W N T R R ARG BRT IR . . DLRCR & A I T b 3.
GTZ/Holcim (2006)%1|H T & T- W [FIAL B EVIEH . Mk 3 2R EadE L R E L RIEFY
[ ¥ 5 B 7”15l (CEMBUREAU 2009)

GTZ/Holcim (2006)#& ! 1 7K AT MV Wip [F) Ak B PR S0 i) 75 ELEAR ) TLORFEA I, Wik 4 Fow.



R 4. KPEAT ALY R b B RSP A R U (GTZ/Holcim 2006)

WRLELIETRENERGR (BHE S5 -
o A EASAR T ERYNSS 1, I BAEPA ERF & RS ME GG 1 a7 s, R
A K E AT A

F o DhIF AL BN AR AR E AT B —#R0y, BUSE R E BRI T — SRR R AT AT Y
IR B OR .
o DpFIALE AU ST RGN BRA I, BN [ESERAZ] M TS REAL] .
JS% 2438 Se B HEREC A B 3o A\ A R 1 FR A TET R -
JF I 2 o il G BAE SR R AR KT 075 St N AR S5 R 0 B s ) SR TR, R TS R AR T
56 A% GERRBE A 7 K P HE TR TS e 5
TKYET™ i ) B B TR AR RPN AE -
Il 3 o AL (BVER JKUE. TREEL) A IR E S KA .
o o RN PRI AR ) AT RN, R L A 16 T BASHIE .
o KRR B 7 AT G AT YR
EE R Ak B 2 B A AR 2 A DL AR R
o XRNFEMLIHNA RIFHMELS 2 Mt I HIRAARMEE YR AH M HIE S
O 4 o XENFMAAGENF. LEMRGE THERY . @RS %4,
o XN F AT T ARG VAR RN
o XENFRFEHUERAN T Z SRS, UL A BT IR I R A B
o XFNFELIG AARCLSMTT R R PORNE BRI B R HAAT R R AT R AR R
BRAERLHFTELREHE:
Bl s o SRBIATHURE L A0 e e [ 5 FR) R AN TR

o IZL S AR PR RE I LS T 2k .
o SIAWMFAIAEI RN, 5 AT0E 5 E AR P BTSN SRR DL .

A

- Waste Volume >

Avoidance

Mlmmlzatlon

Recovery of Materials

(Recycle & Reuse) ﬂ‘i‘
t ' #] K‘é“
Incineration B4k ,,&J;ﬁg
% Chem-Physical ﬂsm *‘*‘ﬁ
% Pre-Treatment IEE\, S R
"% T andfiling wen” MR

RN ¥

dumping &.}\S& THERERY

7o i A

%%szmﬁ;/

A 5. R EE KR (GTZ/Holcim 2006)

2.3. P [E] A B 3 TH BAR R A S VR R B 5 H 1

TH 5B B P 7K Y i) i e A S T AR R 72 T e e At B ARBREME A A AR B AR
T E R E A A 202 F /K Je A7\ b 5] 4b B R 359 B ) 28 565 (GTZ/Holcim  2006) . fuf = Fl1




B LRI — A AR, XA E K KR BT R e, o) A 83% FHA8% KR T K
FE¥I(WBCSD 2005). 3 EIfRE(U.S. EPA)TE— M il i bda i, W2 LK) IANEBRIR
BHOAE X TRESRFF SR DB A ERE . WNSCHTR, BT IEMEEZ A, KR E 4k
B I AR R S ARG iR 1 2 A Ak

FABREIA, JLH RIS I E RS AW k.

BT HATSAAW TSk, K] EE T ROARRBREM M A & ET . ReE S s
IRV 35 228 AR 130% 21140% ;i 47 B PN LT 4 RedR SO, Ak R & w g T,
[ ] fie 0% 2 R B 0 R 2 ). A B A A B 0 S O AT I T AR B, (EKIRT @ IR
WACER R FEY); EHANEOUT, KB Al 23Ry, B8 DMK T 1R & 4 2 R s Atk A
WRRLAN B SO IR 590 (Murray 5 Price 2008).

FEIENIKIE 2 1, 0T A IR AW 5158 b N AL T . 1K — i FEIE 7 EAAMAP R e 2
CAAR A5 e HE T . NRAIRTT & 4. LRSI, IO 7 BRIV IR AR 6] T B 5 T2
Jiti(WBCSD 2002). SRR AR A TT LA 4= P8 5 8 70 R T s T B i 6 Bl HL At 6 10 22
P, BRI THOLITE . IR R Ak B A2 B4k LS TUAE BT B[R] Ak B R TR R
W o MITEARAG 55 2.6 19SS ATT HEAT BRI .

HE AT EARACA R DA R RS R

IKYEAT ML B[R] Ak B T [ A PR FE A 8, REs AU e (A Ok L BT 20 AN AT A2 110
WA MR B (Karstensen 2007a). BER A IREHRTRR, 3 H 420K Lok BRI 2
il o 47K Y8 2 Dl R Ak L A D e 6 ol D X IR A 755K, R IT SR I e At FR) S5 BB R th REAS 21
NE SR

D IR = SAR R

n ESCRNR, FKYAT ML TG ) AR 3 T A ER AN AR HE S B 2 L, TiTRE
VR BB o5 P X — HE AP BEV L L Heh40% 3 H T RARHA RS, F9 5% (11096 U052 L g {E
M 5588z 5 i 45 2R (WBCSD 2005). 167 1 CO2HE & I [y S #dfs LA K 20504 2 Tl (Y T i
. MARMELE, AR AERRKIRATIL.CO248 %] HE IR 21 K

Millions of tons 75 751

5,000
4,000
3,000
2 000
Process emissions i FEHER
B Fuel & electricity HRR LI HETL
emissions
1,000 B Trnsport emissions B
1990 2000 2010 2020 2050

B 6. £BR/KYE4T ML O, HE# & Pl 5= $idE A Fi it {8 (Campisano 2011)



e R, IR AR R ) 55 Ve R HE R SR E AR TR . Rk, DR T [ A4 R 57
VA5 Pe BRI AN 4 7K AT Wb e i T B R, RE8 KR PR — A . 5 R R e A
L, B FEAE LA TR ST WA AR, BRI 1.6 A T CO2HE i (Genon 5 Brizio
2008). 20064, MRPMZKIATIIEYI I FALE T E T 852+ )\ E e GEE R
XA TR 8 M) A HE R, DA 485 MR (CEMBUREAU 2009)

G SRR AL 5 R ) £ T B

TERORE S, T AR R 34l o R AR AL TE 20 (BE B IO DAY X by 3 s 1
R SR . 32 E A 86 b IR 1T [E 44 IR A8 Ak it ,  FRAERERE AL EE2800 J5 MR R F ), R4
2720JK FLIT R g o IR T A4 PR SE AR AL 2SS BT R R (M 2K, 298 IR 35 )R AR AR AR 10%(U.S.
EPA2012b), —MRIHHL T, RXREKBEEHESE, FULLERIAGERIEY 7K.

BRI ORI TR FA B L F AT R S BA 2R far = N AR
SR ST LH SR A i R VP A VAT I — R AT, XS LG T KPR AT I AS R FE A B AR kL
JE A RL AT I B P IR SRR, DL SE I R SR A A B R T i[RI HR 7 5 28 VR BT A 5
. ZBHRRAE IR, MR TR EFYM S, KA AR FEE A BRI A
F)F 4% (CEMBUREAU 2009).

73— Vi CEMBUREAUREAT (12 i L I VF AL 0 A 4t AR TR MBI T 5, #8203l
WA (BIanEFEE R IEDE. BRI RS BEd & TKRAE DR E . Z0 IR
H, WFEALERFFE N JEDE. PR ARATGYE, AHECTOR B TR th R RIS, R
AEZ A AL. BEAh, BTSRRI 7 ARE T W AR b s (o A it =, W RIALE
PRFT SRR PR M BE WS fie AR B M P24 1 A P 720 10 95 (CEMBUREAU 1999).

7 LR 1 3o 1K Je 28 1 IR Ak B R S 402 ] b T IR D SEAL B I . B 17 e g k2D
TR AN, R AR ER S RE R IR SR B I e R . B SR A P R 1
SR, B ESZNTRR Y, MR RG IR RN 2 A AR 1216 (CEMBUREAU 2009).

K AR H ) T/ KT & T B RN A e B 76 & (UNFCCC 2010). 7K B %5t [
b B T/ B KT U8 RE RS Ik D Bl FE VS Ve 1 FE b HE R . ISR P R Ak B G B 3B 5 Y8 Y — A AL
T P15

HeAt,  IEATaruyas% A (2002) Frdia i, SR AI/K Y8 78 0 [A) Ak B 5 Y A T A P AL B )44k 5 e
o, BRI T 2 = HIICOLE R, RN 22 W [F) Ak B R A T P A K e A 7 B SRR o



IR AE KB AT

BAIRHEK Waste used as fuel in SRR

Waste incineration

& cement manufacturing L cement manufacturing

Waste landfilling & st ek Waste used as fuel in [ZEZKIAFSTET
cement manufacturing 4= cement manufacturing JBNEESFCYES

ekt GO2

Emlsslons

Resources Fossil
Fossil Fuels  carhon content -

. KIe) B KPS
Landfill without flare + Cement plant Cement plant

Cement Products Cement
K 7 i Kk

& 7. BEEE. B4k 5 bR Ab B MR = SAHE (CEMBUREAU 2009)

Co-processing Landfilling BRI T Co2 HhicE

R E SRR Landfilling increases CO,
balance by +183 kg CO.-Eq

g

Net .Bhra'em
—
o
o

Delta: - 234 kg
CO,-Eq

Igso
oN

g o
£ 50

A
Co-processing reduces CO.
balance by - 51 kg CO,-E
173 H&LE@Q"\T €02 ﬁtﬁﬁli

Net Sepsiiis
1
-
=3
=3

P R Lol Surcen generated by actvity DI LG Lo UL

Energy recovery 9 3an [ Methane, NMVOC, CO emissions
B Avoided emissions of fossil CO, (usage of [l Consumption of resources & operating materials
kRS ind Svshaa At SR TG Hige, JEHG R A LG, CO HEK
HEIR ke HE T B R

S T AR Co2 HE CREA
P 5 R I 3 G B HRIGE D

TE: CO,-Eq BIZER Akt NMvOC BIE i R EE ILL &
A 8. XT bt Rl Ak B S5#EH 100Kg 7578 i — & AbB% P-4 (HeidelbergCement 2011)

AR NS NRE, TR EMH
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YR T [ A SR TR 5 T e 28 Ul TR Ak B T A ) PR T P Be s A 52 i oy, VR A 9 s AR R
R Z 5 RRHREH] . BN 115 e R 57K Y R & U AL 22 e

SiO2
Dofo/’\'l 00%

T E?Ti ‘}E % )}ﬁ
G

/ / Y I‘ /\\f A
’?\ VAVAVAVAN
C10ct)3%/:\\\\{\\// < A 0%
a . o, Al203+ Feo O3
0% 100% (R203)
& 9. 5 B 5K REML RS =uE: A 7K(Ca0)——FAEE(Sio,)— T FiR ALY (R,05)
(Stasta Z£ A\ 2006)

seAh, ACHERETE T EAUAERIERL, RENE IR AR AT 2 Ak, BRI T AR > A K A
Bt — 2B A P R AR I AR . ORYT H AR BEIE (Van Oss 2005).

ST BT AP B R TR B

PrE AL B B — AR, TBCY JE nT LR Sk mISOR R s A K e ) b3, Mo iR &k
A A I BRI R DL S 92K R FE Y (Murray 55 Price 2008). Tb[A) ik B IE REMS KL KB R BN
Aok, REAS A FRENATAE (FInTE s I HEED) 17l ( [EZERAL
2011) ).

2.4. PH[E A B X FK VB SR &1 & R

KRR IRREHS , B FEIE - R B N BEE, SRR REAKTE, &
FREFCIA ™ G . X T IRFEYI I RIAL B R ) TS, o RSN I 1) AR
JRFEDN P HE I IR B 02 15 2 0 PSR O A fE T, B AR 75 2 A7 i P i3 2 i A 5
2) BB 2R b (R BORRFE S Ay SRR ZhRe A7 50 B S AN BrbrE L€ T
VR it P9 2 B D O PR A

7K 2% 1A e T AT AV SRR BB T [ A SR FE A JE T AT Ly, (HAR TNy (BfEER) =
BENT“ R AL, W SRS [ R B A e b S A &), A ABSRIZ TR Rl Ak B 2 e
PR A R S R ORI T AR S s B AU ) 5D (EIPPCB 2010)

ER] S B ) Ac B8 A= 7= 149 7K 90 TR s - a0 200355 A2 3 FH 1) 181 2R 0 B [ B T b i, DR AN AR
S VAR, B BT AT BE XS PREE AR AR R KR . RN, AKUR IR T A B T [
Wobrite (ERZE/RAZ12011) « CAMBFAREIRR, RV E AL B 2okl H 4 8 & s M by
S, T E— B AME R A ARG VE AL, RORIX A AT RE g e AR B A . IR
SIS HERR E /K Ve I, A OB AL, DR I 05 250 HORH B 1) 12 P AL 3 (G TZ/Holcim 2006) »
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FE R BT B IR G R AT N, T VRAL K IR 285 R 4 W 5] Ak B A O BR B s e B e B L
(CEMBUREAU 2010). @I thiE 30 v DL E Mg 22 4t o X 7KV B 3 540 Ja A PR 358 52 el 1) bk
WAL KRR, SEKRRREICE CA RG-S RIS ks &2 T 80R 0T Sdiiin)
SIMTTERR R . SR, AR, B, B Bh. BHESB RS TERINsIE, THEED K
BRI T 2 R R R BRI B (BN, EERE RE B SERME AR, BRI SS B PR I S T A
JHD (ELZE/RAZ12011),

2.5. REVRTH %5 Rt IR b B 2 TR] R AN

IKPEATNL PRI AL BIR T, AMEREAR T/KVE) SR A RE (iR ) Kok, [RIn imad i
G b A I AL AP 1 CO2-5 CHARE UM PRI = A HER (S WK - i, hFELE
FERC LG e v 1 AR ERVRL A SR REE T . X TR i — RAIFZRILFAERI SR, Hdix
FEGRIRFEVIPTE Ky, BT 7 ZASNME KU T AR DUAL BSR4 B 55 B
Ko RSANEL0F2E T BB S A AR T R AL B 4 H

R 5. REIRIH B 5 R o R Ak B 2 18] KA 7<) (Hand 2007)

i AL ORE S R S AT AL IR R

BRI AR (FI A AAN 25 AT R b 1)
IERU S 2.96 GJ/I k) © 3.27 G/ k) 10% °
BRESE 1.4 Nm3/kg BBl 1.6 Nm3/kg #El 14%
i JRHE T (1 s B - 47 mbar ° - 68 mbar 45% °

® S SR FE AR UL BH I SR AT AR R 20 5 L g

*Z LK 10, T ARSI B rI4n E .

© AL 2.96 GI/MERKEHE AR 75 5K 2R E FivE 75 SR VG 1) R /MEL, WGR O EE AT R 2 A Tk
IRV ZEAE M R E AR ™A A A 0 R AR A R s 4T — BewS [l S8T, — ATk EfEEiT—
S TR J I R BOX — BUE . B L) IR R Ak B RS T AR SR

dmbar: =X

¢ R RE S HALR R A OC, MARRERYMFELE. L7, B T M= R EAINIERK. RE
A IR ZE a2, (HIEAE A AL B b 2256

Plant with combustion chamber, extended
calciner and bypass

6]

Exhaust Gas Bypass Radiation: Radiation: Dust
Kiln Preheater,
Calciner

B S WAL KURA BEAT. PR, EAER M
K 10. & 5 thEILBE TR 10%F5M 3 EJEF£H41 H (Hand 2007)
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2.6. RFWh AL B &5

IR I FRIAE E S EARE T MBI A 512 E 9% (U.S. EPA 2008):
o KeEERETIH

o PEAENIA
o RMITUCE M EER G Sick: ME KV WBURM v FIAL B 2R, X3k ey
fE.

o JHHPICELRIRS (CEMS)
o PRSI
o WULGHES S (OHS) « KM AR & S5

H UL, R R AL BB [E AL B A AE R AR B & T R I E N REIR S M RMNME s R
I, WAL B IR FYIIKIE) A — e B . E H ARG & EAUR YA E 2, IR
[i] Ak B ¥ 5 =F- (GTZ/Holcim 2006) .

BORFRHE LA S B A S BR 28 4, AR OKRE B i 2 /K P AT b i [R] Ak B R 729 i 22 5 1k
(GTZ/Holcim 2006). FRittz b, AE]FE SE 32 [ — [ B AN [ M IX ARORRH A% 2 AH L. i
b, U F AL E R B UK i DX BARS DL i B A A TKYe ) (KoK e 2 20
GRiEKe . Fikhaz. PG B 8 A TNSP &) [FIRE M4 R U A A
BREG AT, BEKRE S TiEhE w8 KRR AR A I R R & mlaas 2,
b, RAHFOKPR A BORN L) 7 E MR A, T AE TS VR Rk

HoAh AT e R Pr[F) AL B 25 nl AT T R R 5E . AR ESkpib BB cAS . XKt . [ 5P ak
(5] B P HE ORAE B AE 2 tH Rl 122 250 IR W58 A0 B 0BT By S HE I T T A R ORI 2
Hs PR S BARREIRAH ¢ 55 il 45 it (Genon 5 Brizio 2008) .

GTZ/Holcim (2006)iA Jy“ifE i GLitEh B (14 J U N 24 2 F - IR P o (Rl Ak B (e 5% e e AR IR —
JEUU, ARLEIE 1 IRFEIRI AL (BT SR SR S B AL (BB R L2
FORR AL SRR BT, ISR 9 .

F R AL AT Ik T ] A 7 0 A0/ 85 e O (R Ak B BE B AT R 5 51 T e SCRFIEVE LA 91 7 60
5 PR s BR s 3 30 T [ 4 R 2 00 /s e SR ) S SR A R I B L SEAT B v AL A OB
A%~ AR HETBORE LA SETtRR S S v Rl o IR JE M SEAT 1 — T4 LR SRR 28 A 2 AR5 Y8 1Y
WK, HUEHESh 7 AR M A R o S IRINME A RLE , 5 Y8 i Zi S £ 52/ 60°C AR
R AR T K 2 1 Rl Ak B “ASEAE W A7 (U.S. EPA 2008). fEHf L, TR T
EE, HREEIE TSR R

Bl11fER 1 ROK8) R AR LR B (200 ORI HAs . 1R 1, BRI RS
SEAR ) AR R AR T 0 & 53 RO BER A A AL A Rk, A i RAoRE ) BE R 2 T AE— BL
I 1) 2 J5 R B

12012 £ 6 A, A AJ4i# ! Bruno Fux, Holcim.
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dixt AT,

( RBE

o B A i

o Lidi it

s WARHS
§ o BJR K
= BNRARS
G - 0%
2 = i oS KR
w | %‘J‘?&] g X% Ei::‘(ﬁ(ﬁxﬁ

l A
ERT

= —

B 11, FoKJe) BEE A (200 RN A T B A R A B2 AL 755 (Hand 2007)

A WA v R E K S = R E RN DR TT R T — AR N K Ve AL VS e A N RE YR
(SUCCESS T H) MIHAR—Z 550 TE . IX3KHE T Excelf TR, BeH5H5 B N\ ST is Ve b
FIALE TR, FR SRS R A BB RN . B AT ik T AT AR B, IEAEXT 5 Ve P A b
BIH TR

2.7. R AL B BB R 5358 XU

KR B AH A B, o HR KT U A BB S KR T A S e 7
BRSSO KRR FEAE KA o SEOPIGE. Bk, B o LR I
[ 2 1 BEAR B (Karstensen 2007a). -4 i IFIHR 55 75 Pk (A 85 25 05 440 (HAPS) 35
T KRR R B A SRR L3 g RAMIA LA &AL, R
SRR LD 9 L25(U.S. EPA 2012d). KU ZHERIIE R RER SR B BRI . o,
ST B 5 SR B T R S e BT KR AL ST PR 1 BL(U.S. EPA 2012d). 20
HEZE704E (UK, 38T AR R HER b, (AR ACRRIE LR T A AIRTE T S AL
HEMCHITT A, I ELIRIR T A S U ROBR BRI

B T SR KT ZE P R B R RS, AR oGk | b BE R S0t B HES 46 224
i B aHE AR XA SR T —ME, RISROK ) A & AU Rk e ) HE
O B £ 1A B4k 24 (Karstensen 2007a).  FHEE T3 G R AR A BRRL AT BEE 1) 5 58, Ay
W AR PR F AN e P Rl AL B AR R I, I ELEAE ™ w7 B S SR HE bR R
L, B4 5T e AH O B A ) £ B A PR35 XU (Rovira et al. 2011; Zabaniotou 5 Theofilou 2008;
Karstensen 2008). 115155 IL554.5. /N1 554.6/M 1T,

2.8. ThEI AL B ) B S
R AN T KR AT MY B[R] Ak B 38k T A R S AN S Y PR RS

BT R SUCCESS T RS £(5 5., 1% Ali HasanbeigAHasanbeigi@Ibl.gov 5% Lynn Price LKPrice@Ibl.gov.
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VPATE: B KYRAT WA 7 TSt 48— P i [ Ak B HETSORR A, T ARSI A R SR i [ Ak

B H AR, EX T R R R BN S, BIEATE R RE IS ORI {2

REza5E M.

S IR R0 1 Kok Z 50 KPR AT ML D[R] Ak B IR FE VR S hn it . VP2 R R K

IR E BRNIE A, TR E BRI Z .

TRIFBOR: 2 RZOIP, WE KRB E FALE A REE R R MKt ORI ED 45

Ak, IBAPFIAEE A B W REA B AP AT . AT W A AL B I T AU, 2

ST PRI AL E N AL R BT R (2 Ak, 1 5 AR N R -] 5 Sl i

AAGNTT: {7 i BT A H s R P IR Ak B A TR T IR A, DRt B AR T SR HE S 7K

ez W 1) Ak BT ] A PR FE RTS8 o NATT ) 2 B G B 0 PR TR ORI I 7 2R (R R

JUHR A TR M T TG R 2. B N5 R ARG B T AR

MR E. LESRDENA AR LHEERL. GRZFN A ITFEHRK PE

Kb B THEBA I s 55 R, BLUAE A A E TS B HEIAT S hniE

FRAS: ROFA ™ BRAS LK 375 e TUAL BE 5 e 7] Ak B F) FOAR 308 5 v - LA SR B T o AR

N2 4 3E T B CHR 20 BUAT SHHE 2% FH O OR 7800 6 ROk H b R OKT5 BBl = Uik (i) HER

AR o DRIE, 0Kt SR AN R RSeAS T NS 2 Y, 3B 5 W 55 bl it sy ol

PR DR PR ST W0 [F) Ak B AR T At R Ak 3 b BT 5N 5, A& A SE 3

R -

o DA MG TRALBE R It R TG VA TR A Bl . DR AR AR SO, LA A2
T9leis EKe] MTALEE

o IR MIEFYIRIEM ITBUR) B4 223 s MIHE TS, ARG 23t 3ok i 3] A PR
FEVNBEAT 73 M3 IR FEAT AL

RZERHTNS: K] WEGEEFY, FEbSHRLE KNI, JFH bl

HA RN RIRIE B S H AR 2 UK [ ALK T T g /1A FR
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3. R FIAL ERvER . T RGBSR H itk

AT A 001 M R ) PEEAE 2R i DR Y AT MW Bl ) Ak L PR S A Xt A 5 5 i R 7 2 47 T o ok )
BB MAE T RAEN T ARZ AR KAWL G E R LT I ohrEI A TCE
ABIERRIAEL . FiaTs BB R GEA J1 LRSIt ™8T () 4k € AvEmT il R, i
ORI AL BB N o — A B R 51 ) SR AR B TT 5, B K AT b AR A AR R A S A
Blo SR1, U A5 IBEIAT Y, w0 NSRS PR ST RS o i oy (2 W5 2.7 719).

UL KIEEFIZE MR E T B LET 20 e 70 448, 8% 2008 F, EEKRTL
54% 115 FUREE CON B FEIATAE BB FTEAR (VDZ, 2010), TMifa 20X —HdE ik 80%. NRP
PR FI AL B T AR R B UA e T R L@ RE RN 22 4, BURF e 1 25 2800 v URIAR T, LA
. WEAVEAL T AT N, fEEHA. BRI SE E, TR R K A TR B R YR
Z, WU ED R A BAEZXREFNEYE ., TGRS LEEERCE P KiEEEEZEH
(WBCSD, 2005).

AT NG T K PRAT MY ST PRI B 1) PR IR SR A R — — 3l T [ A PR 7R 45 75 B — — I B
. DUNS/ANTRMERE, 2R, BORRL Eid. R EEL BHAL EE. AR,
ELPEATRG AR, S T W FE SN A S AR L A EERE S

3.1. — IR RIESYE
Etxs B[R] A B AT MR IR FEP B - TS, A OCE SO IX D& i e 1 VRENE SR AN R 8 K .
AV EEE PR . FEHX . 5B & RSP R IR B 3 B4 ) e R SL e A BEEURIE, 1
e BRIV AN EC AN [R] il BE Y AN [R] S22 ) 5 AR EE S oK

70 1) 5 [ 38 FH 1 £ 165 2R 57 9 Ak RN 7K IR AT b Wl I Ad 5 £ 6 T 3 420 PR ) 5 9 A A 22 1 et 7
i, [EERAL] RIEEHEREMNEH. [EERAZL] T 1989 Filid, T 1992 45
H 5 HIERAR, HEEN TSGR E 0 EE . A8 S E R A & IGE. H
i, A EOH 178 MEXECN T [EIRAL] M2 E .

E 2011 4F 10 A #4710 TEZERAL) 5 10 RENE KRS B, 54% 7@ 7 KEEF R
P AL B SE R R FF BRI 38 P UE “MEAT (R SE R ER SV Fe 4% 5 A B 7 5 B 93 fr
FAZI, Al fevH s EEE R H L 3O eisi ¢ TEERAL] , 2011 . TEZERA
211 W%k LI AT SRR DRGSR ST VAN A R K 215 SR AR % . IZBORTE A e
AR IR [ S SR 0 P R AL BAT AR SRR T S %

V2 RIBEZOL OHE T IRFFYE BLUEAREEAESE, AR E S KT E AR RN SR it
TG, T T RREL(EY). RE S HARRERAEZE S .

3.1.1. B
BFYHEZ RS
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[EFYINELLFE S ] (2008/98/EC)BE5E | BRI I A WBUK IH A itk (WFD) o RRCHE BT R 2 16 8 g 2
REE—ANEE AR Y, %% 2 B & E M IGEE . [RFWELES ] e 7EAE &
R S, BAEED AT RE, RYIEH S IR . ZHE RIRERE T R B R
W, BERIEDI A A H NI B FESREE, R AEXKE. KA. L EY
BUENDE BUARS , AR AR R R SE S AR FY), I H AR 2 F R R A R 1)
RPEA AN (EC, 2012a).

Brutzbh,  [RFFYMERIE L] BUE T NRWEBAE R G 22 TE 5 . KRR
PRSI E, RIS R A R B S T EIRJE T feE AR I KR AT MY B R Ak B A T [
RIRFEATGYE, BANREIR ISR —Ffr, - DRI BRSO B it

%7 e o8 0 /| I e 3125 IS IV 7% Sy SRS N[ R ) A L N - e L2 Sl B [
TR FEDD I S THT 2 e R A R H bR e BEAl, DA 200 3 T R S it AT 0 RN TiAb 3 2 J5, PR b
BAVIEWAT. [EFVHELRIES] HUE TR ECHRI AR bR SRS (AFE4R
K. G SR LRI KRR R 2020 FiEF] 50%; LA B STIRE B A1 R A
FH#4E 2020 153 70%(EC, 2012a).

BREE [RFFWAEZAE ) FRERUE T IR 5 B — BB o i i eafis v 227 1
W, [PRFFVIRESEAE S 1 WIHG ZER IR FE i BRI 40K B AT RS B B e 22
LN RN BEAT R AC B . 3l A= 3 SUESE ), TIRFIIERIR 2] TR TR
WERETY, RIRFEYIAL B DT NBUR 8% 27 AR R FE I Aol

R HES P R Ak B R S5 K3h g, RO AR L) (kA=) PARALEERY)
HIpLA TSR L AUR K AT ISR R AL B IR TR 9 - 2% [ AL ER IR D A A B
AR BLHASYS], T3 ERZ, % E R BN G H e, DI Rl ARE T sk
LT B AL o

NIRRT, [IRFFVIHESR SR A 1 BRI 4 0 Bl % o) 5 — iy B2 0 F SR P 8 2L 5
R, JTRWNAE R BOENRIR, BTSSR LSS R A
AR SRR 2 . i R E BT SR B IAE T oW BT R BT 3 8 R R Y A A
FIS I A SAL BT I LA Ry [RFFYHEZAE &) Msiiti. Bk TS
[RFFRESAE ) 24k, BREIZR R FMEAUR 73 T R TRl JRYISERe. 155 T
W HER ) RAR TR S XSRS SIRF Y FALEA R, JF HAE R SCHEATIR.

RS

1999 “FEMUAT KK THEEHE 4] (1999/31/EC) (EC, 2012b)5&HES) KN /K I8 a5 1 [F) Ak B 2 570 )
HRRERZ —. [ ) KMo, WS 7 AT E 2 3 R 3 SR B 67 5 i ) $EL4
B s e 7 A KIS, SEUEAIRBU G BRI A BOBAL . 1295 2 280K H Ax
FE T (e BE IR R TR ZR R S o 10 S PR SR 1 Z0Re B S T D PR ST AL B 1) 5 J 3B T o

[ ] SIN T SRR IR, ARSI, SO R IF Y I bR izl
Ry CEIERFTFYRAERIFEAREEE . IRV BRI IR AT 9. DL 2 )
(EC, 2009). AR EOSRGEIEHVFIHIEE. THEBTE S ] FIFE 1 0] 2L B At i [ 44 B 77
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Vs RS IRV BIRFFR A BT BOVESRE I8 Jac H bR % R O3 LA STAE 8 B 5 A, LK il
PR H bR . T SN Y ) B0 45 i ML T 2002 A ANAT ) AT SR PR PR SR AR 4 LU 2005 4F:
ANURFYREIREE S

T [HER 4] MRS THEAE, UES) g T RAN AT BRI A 0 R 0 1 B A AL B4
it o o7 ST AR RN ) Ak B A6 PR S ML AL ) e . KSR % [l ) B SR S S A A P 22 e, AN I A
K1) 30 KR ICAEME 2 ) 2 e i 126 BRICHEFI AN 2% (Eunomia Research & Consulting, 2011). JNi# M
[HEHZE S ] 2 A, & CORBCS PP it S b S S A . il an, 25 22 B SR HE i A ol
M 1996 #| 2006 - Lk T H 2 = 0. BRI, ZF2E 5B XRE@E R 7, iR
| 2 A BV 8 FH (BR B 2R 858 S, 2009).

BRE 15

VB AR T AE LI A2 A e S M e AL, W ZR e T 2000 “EHIE T [R
PIFEIE4 ] (WID) (2000/76/EC) (EC, 2009). [JRMIRAIEA] ) HARAEIE B b A bE)
(RIZ2 8 [ BRAH S HETBRAE, A f5e MR B8N P 3 Rl F) A7 T A B 2

[RREANTES ] BE T i =AE K TR LB MRS, RN e 73k 5
EAE) WX & [RMETES] e, RSN e S NET
JR AR FRAE AN — 52 RIS e s BT RS A 21 12T (EC, 2012c¢); T RIAL B T # e N
B IR A BBV B AR SEAR = A, I HLR FEIBEAE S R B B AT R B, 5 dn K e A Bk
FIKE” (EC, 2012¢). MNBMFHRAIN T #FET [RUENTEL] , BINEES L) =6
T, XAFEFRIEDFE R L2080 m T AT 50 MEFMMT) s LA
BB SR L K RSB 1 E R 1) (EC, 2011a).

[RFEATES) R T S FAE) V. YRR SIS KHBORE
K Bor. . SRERE SRS 5 WG LAETTHRIER. TTNRMIEZ, SRS
BT Z AT e 2 S, B 1 I HESESR DL SR A SRR ER

LRETTRETET S

bR 7 DRSS ] BHESERE A AL BRI E 25k, T4RG 1592452 (IPPC)FIFRE
MTHRAE) . [ZEN3EES] B EmE DIIASTVFRT il & it o] IR (BATs) A
O SRS AR > TolkT5 3%

[ A 15 3Bt ta 4 ) BRI B 53 4 S BT AR BUEAT VP e FIdtiid . 17 BAT 2%
SCPFIE A2 AT B o B B 5 TR R B S A G B s e . Hdh—14 BAT
B2 A 5K B AT IRAT ML AH S (EIPPCB, 2010); A Fif BAT &% Ui &4 < T K Y)(EIPPCB,
2006): HHZ —RKTEVEEATI, B TARKREGEDGCEE AR, H—maXTIED
A S A, TS T RS AR A T R DL R A Bl 5047 . BAT &
25 SCPF AR A KV i T2 A M4 R S8 T BAT Julh.

A0 G T RN T AR R AL S HE A ) (89/369/EEC) . [ FLA M TH [ AR PR M AEAL T 15 4 ]
(89/429/EEC). VLK [fal K7 TE 4] (94/67/EC).
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[ER BT RBEAR 2 ) B L] ARGV AT Z AL AUEY] LR T BAT. IEM— B 55 (H1
NIRRT RIS 5 AR P RER . DARRFIPAEEHIHE D i L Rr g Bk CHESBRAE . RICE
B KU LRARI B DLRJRE BE D ALAT & % RER G i TR RE EOR (EC, 2011b).

JERE L) MK RS Qe / MERIESR, (B TERE T RPIEIE2] RS T 7R A E—E
(e8], BRIV A BRI RE 88 5 B U L) HORKE s MR IXAL B 2 M FRBRIR I 5 25 38
S

[ 51598184 ) ¥ ARS S5 AR AT A R R R R B E B —3. BAT
T ARV AT HE . VFRIE . RIS . R R TS R S A% B0 (E-PRTR) IR A . E-
PRTR & —/MEuda i, FH T it W e Al O [ 8 22 i HE CEdE (E-PRTR, 2011) .

T HER 54

Tk AR 4] (2010/75/EC) 2 [45G 15 4pi#E484 ] T 2013 R EMERIES. [Tl
Heosde 4] 6 7 0ATS T HSAE R M -EAME LY, R (48 RpiEE4S ] NiRRET
JEI B H G T VLR, X RIRNAEE T — B R T AR E MV H . 94 SKEL BAT. ATHE
Bl Bt 20 (A RS SYFRTRRE. DURYA T il i/ 5 St B LR .

R, 5 T4E753i484 ] ARIME, [THEREEA ] BRRCE R E 35— B3R
SR, BERERE TR, LRI RREAREMTE 1 2 3 k47— kS & (EC,
2012d).

3.1.2. £H

BT &

WK KPR AT ML P [ A B R R R T X PR AE B Vo SIS S5 R B E L, Sk
AR, SRR A BEERAR ERIRT AR UGE AR 1970 4 [TEE2NE] 1K
it o

HE [ERE AL 2N T RIS o2 K HEMR IR E . ZERE T3
EIRSE (EPA) A2 E 25 AU i [ SR ARARHE, [ I L 8 P HE A 0~ I b v 1) o 2 5
o RIEPIHEARHERIIX, RIGEPRIX", 2PESRIAT L IR R, [ E6
] ORUE T ORI s YA RS SRS S B AR A, RIS T 51 BOR WA KRS e
(HAPs) FIHEI . BRIk Ab, ik ERE T & FR 5 JUR IS5 VF T i BE°

[1EE 2 S0E] 28 109 0008 T EEAMR R R E /S KI5 9y CRIARilEys 47D 1 E A5
KA EAE. WS dE. —24LBR(co). #i(Pb). —HEALE . RE. PM2.5 5 PM10.
K SO,0 BLJEHIE T EMRME: FT LRI A Auld B I — Bhr R T 2R3 A AR R 1 — Zbr v

AR TSR RpiEES] o TREEM 184 ) « [RWENRIES] « THEFEEES ] UR=AERT Ak
ERiE2

FIRER, EPA T 2009 4F 12 H 7 HAER T X TEREVARIAERS ( GREUARFEERE) Uk (RES
WREFEARD ) o (REAREFFEERSE) Bl T AR E U EEE DS T AR R SR AL, SR,
TR AR RAT ML B R 3 HAE T 25K
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B Y. S E @S 203 ) (EPA, 2011a).  [EESAE] Bk 26 M5 4 1A
W FRAERAT —RAZ A . EE LM A TTH e g i, DA bR 2 Bk, %0 [1EEES
15110 e, SMAERIEMBHITIERZ G, MRS TEERRE .

[EEZS0E] 56 112 ZFIREERSEE AR R ATt O 0 sl 58 (L RE 5 20 sl 35005 7 25 {g B 15 1)
BERRIGEY) (HAPs) 1 E BEJRSL AN B RS IR R ) e Ar e« BT I8 1« 32 2205 Sk e f 4 HE i/
AIREHFBOA DT 10 MEREFR HAP e VR, BUE R THIFRY/ T e HESCA > T 25 W2 Ff HAPs
([ 2 PR 2H A (EPA, 2012a).

M2 E] 5 112 R eI EEAE 188 i H RIS HN . HAP [F R HEBUR 2R R I 4%
ARBIHEHARE;  BESEE FT EOR BRI BT BOR (MACTS) o SEEIA R R 5 255E 1
Xf AR HEREAT I

TR AT Ml B ] Ak B S S AR IR S O R IR T B U, K1 b s [ Ak 30 i A P e R
VMKV AR AW T [TEEZSIE] 5 129 2 FTLE L2875 S HE R E -

o

o A fbBK

o FMEMEZA KIS/ Z A =K I Wi (PCDD/PCDF), LA K& # % 4 & (TEQ)

PCDD/PCDFs

o FLA

o

e K

o AEAMD

o KA

o T HALHR

3.1.3. H&
H 2R IE K et = iy WA R S A5 Ve VR B : Kt Ve A3 s [ 44 IR S50 58 AL Jrm s A R A
FERERR Eh /KU A TR B L AL B AR R AR EAE RERK T e (RS KTED B EARE
Bl BLECKE 3T FA RS20 oK e e B ARARE . H AR 5 3% St it LA S 7 3% 98 44 FH i [35
Z . FEYRACER PR RS AR R R, X H AR — IR R Y F R A 5T DL R g T Tk
A ST H K E LB S BUR 45 58 (Hotta and Aoki-Suzuki 2010; Nakamura 2007) .

HAT 1970 il | [EWEBEMAIEEE] - dE T8k, HARCEHE 1 —%HEshdE
VAL 5 SR BCR M43 6 RS Bg AR . B b Bt = USRS 3k O B AR B, 2 H R
HEZ B RAR B ORI 2R . 2000 SR ) [HESE@SLOEHRAT AL ] Sl T REE 21
REEA S 3R QR R, EHAM SR EO BN E . RAERERLNRME
LR ARV B HEAE

3.2. Y G hn

5 VR RARRE ) H A2 30 IR AR & (0 W SERts O 0 oK PR AT b W 5 Ak B K 5 0 i
Ho RS BRE AR HELE IO BT 2 MBS PR RPE . R

20



By DR ORISR R @R N SO ARG L SRS H AR Dy RO I T K g ] s A
St AR R BB

SN DRI AL B ISR ) R B A R A Bl e A W SR e R AT s IREERPIRIL . DL )
B ARIIRCR (Bolwerk S8 N. 2006). WHRIALE) R EIE TS H R IRER O R FRES I INHE
JWSH RIBGE B . USRS E N BRI T7 BURF RIS . BRI BRI AUE 5], H
R MR ASHET S R o7 B RS S 25T 1) 24 Hiuk: [X A JT(GTZ/Holcim 2006)

3.2.1. FFBEHRER

(Bl e 78 I iR A R T IR FE A NI B LTS8 AL S8 AK, R B O e, ik
MR 55 A ML S VDI HEBGR B4R R E AR AR A 7K. SR1, P RIARE ) RO HER KRS SR B
Yy b T REAT P A K Bl A AR Z ER CAHE T IR E) &5 5
HRBRAEL, LA SO

/¢4

[RRBEFEEACIR S ] A8 T IR E ) S SR, B3, mm. —# k. mad. B2F
Plgk. SAEE. B AR LR A HRRE . R 6 Jas 1 BREE I E 1A SR Ab B
JE RS PR F Y B AL B/ DU RS 6 PR S A B[R Ak B /K | A HETR (B 28 i et 14 H T~ 29
f6) o SBSCAIRIR AN AFEE IR, JF AL IRk )5k 12 MR 3 MK
KB TERABEMKE, Wil EAS 5KEHEE . ME TTEEA VR, A
LRI R T IR T IRYIFSE A SN N Z 1, /3% AT PPAE (GTZ/Holcim
2006). i R BUHIIRAC B AR, W HERE 7 ) BE T b AR F e T I AR

[RFFMHEACTRA ) FOvFRR BB O3 A A8 B o CRIVIRR B A 52 1R PR AT BB LR L o

[FlAb B K] H)— AR TR B R B B B3 R MY CReHRSOR B RN % B 1 [ X bt 2
Blhn, PR R HRERIEAE T8 ETER 2 ShsME] FE 7 HUE(TA Luft 2002).
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Fe. [BHEBEFMRAES] FER W FRLEATR RSHTBFRME(EC, 2012¢)

H¥¥E W RIAE KR FRE
(Bfr. BWELTK)
SRR E 30
HCI 10
HF 1
WA T NOx 800
LT NOx 500
Cd+Tl 0.05
Hg 0.05
Sb+As+Pb+Cr+Co+Cu+Mn+Ni+V 0.5
BRI 0.1
SO, 50
TOC? 10
co’ F A 7 P AT

HCl: SALE: HF: SIS NOx: RAMW: cd: 4&; TI: %8 Hg: 7K; Sh: #f; As: ffi; Pb: #Y;
Cr: #; Co: %i; Cu: #; Mn: %f; Ni: #; V: #1; SO,: —HALIR; TOC: SBENMEY: co: —%K
AT s

VE: VSIS IEE B H A 2 e A N AN A TOC F SO, B AL T T LAFERR .

[RFYENARS] BE T IHFRALE) IRFHEBE R GHFT KT & H) 11 Fha2 s 1035 R .
TSRS S BB ok S LA BROKIHEIRIE DR 7 fras.

R 7. WRLE FrkhBKSHR 11 Fii5 LR HR R E (EC, 2012¢)

RIS IEPEARTE TR R BIRE T

HeSPRAE

91/271/EC 84 5E I e B [E 44
30 mg/I 45 mg/|

REFAEY) (Hg) 0.03 mg/!|
8 M HALEY) (Cd) 0.05 mg/!|
ARG (T) 0.05 mg/!|
L HALEY) (As) 0.15 mg/!|
i R HALEY) (Pb) 0.2 mg/|
B K& HAL B (Cr) 0.5 mg/!|
i K HAL A (Cu) 0.5 mg/|
B HALE ) (Ni) 0.5 mg/|
B R HALEY) (Zn) 1.5 mg/!
OB 0.3 mg/I

TR BB E S, BREERISIE 2 N 1 VPl R I R 3l T 207 B AR HE Oy T A B & 1 v
Aes  AHN IR B R R IRAG VEAY, R 1 R AL BRI AR I SE R AR B A 2 W AR i RiR
I3l IR f6 9 (GTZ/Holcim 2006)

22



3

RERE [VEETRR] 28R, RERRR OS] T 953 K7 E8, a8 T 0Na
PRSI EYHEARZERA D FEAE KR . KIATERER (MACT) bR [
TARIE) B 112 WHE Z HAP EKHEERRERIAT . MACT AnifE, BIUERR ShoK Ve 4 MACT,
N T BRI B A R, RIS IR IR T A FE R E R ST . DLACRETR
L3R (McCarthy, 2005). XT38 T BORSHRCHTH R,  HEESSIE] MUE T MACT fxifE
AAE T SEBRERAE A [F) 28 52 4515 YRR BT A B 5 R 7 I HEIBOKSE” o 3T IA L) 8O0 A HE
T TSGR, MACT FRHEAFRE T #8175 Jedii LA “SERREE AT 12% fe A 2 590G V5 Gl Bl
5 AN RS2 5 V5 G IR BT BUS ON  wT HOHE O PRAE” - B KL, BUE V5 LR E M AR 2 JEE
3 IR DA AR BRYE, IF B 2] 552 1 AR AE R HH(McCarthy, 2005). TSR0 IS A HE
TR B V5 I8, A3k 6 41 2E I LA /£ MACT FivE.

FEBOKF BT “MACT JRE”, 2R EEAT AT LT RSB s 2. 94T MACT FrifEfl
S T AT RS FIARRAE,  HLS% E I OR R ml 4% F Rl e 25 6™ 07 fAnife . SRR TR,
R FARFEHEAT T RS T PISER) S AT R HEIAE )8 (EPA, 2011b). %:T MACT ARk, 3¢
EA R SR HEAT T 22 RS AL, DB 58 $5 A B #E 7R T3 B A 2 e I J A i 5 2 58 XU

FEZRPATIL A HEBh R TS IR ] 55 40 1R OABELRI™) 55 60 7 CHrlil & 5 AR
PEREFSIEED 28 F B CRERRER/KVE) PEREFSIE) PriilE. ZhndEd i Tokjess. PR AN, 4
BILERGE. ABBERG. BRTE. LRe. 2RE. e, fisylsk S, 280,
HICKE /K Y8 28 ) AR 4 (177 25, 2012) 3R 8 e T RURIY) . BRI S — S it i) S [ HEUR
fE.

R 8. REUKYE] HEBRE (2= <i%, 2012)

KA (PM) 0.15 kg/Mi/K e 2 bR} (F-20) 0.05 kg/MiK e A5k k} (F0)

0.005 kg/MiZk} (30 RFFAIZHZ T HIMH) | 0.005 kg/MiHE} (30 KAFLLIZH 2 T H1H)
AAAH (NOX) 0.75 kg/ME ik} -
LR (50,) 0.2 kg/Mi Ak}

[1990 FiFH T IRBIESR] Hdlss 129 2%, ARk 1[4 PR 354 Ak BE5A 7 1) M HR )
ZABIESIE T L) B Coris G it gebrite) CLRILA T trdE (HERUE™) - /&
FIA AV HROR, 2SR &N BT SATHESErE - s Gl R bR 5 HE e re
FRERH 75 NEEaA0E] & 112 125001 MACT 77 =0 (EPA, 2012b).

2007 AT, REABARER XM R RACEKYE] ] DEwaik] % 112 2
TEMR Hh/KYe 2 MACT ARUERTIRYE . A1, SR EVRILEE T 2007 - 3e 56 FE AR 5 4 A 2 [
PR ER FE ) UL IS RE YR ) S HEBRAE T b 5 Rk AR R FE AL RN ] 22 A AT D 2 B iR 1)
(EPA, 2008). fEXHABEE AN, SEEIF R R 1 AFfafs A R4 e SO, e
RUE T AERC B TC R AR SR A (] SR AR SE 6 — XA R AT LA [ R SR 77 o ARAEAZ X T s [
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WIRFFIRIE S, K AhEFE fa 6 AR R FF AT Nz il T+ S 2A3k] 56 129 5 2 8l
SETG YLIR T REARE S A VT IR (N SR E AR R Y5 Taswi) o) HEldard, 1M
56 112 T8 2 HEFR Eh /K Je 25 MACT ARk .

Harofile 7R Bk AR cswi HEl, s b B A fa b AR E 7 K Je ] BIHEE. 1B R
H—BrE EPA HIlE T HEOREMER MACT HEBUbRAE . 36 EPAOR R 75 A5 TUAE R SRR EAT — IR
VBRI . 1ENE 0B, EEMR)R R — e &7 75 28 00 i LS 78 7 I OR3P
IAMERR R 22 AR (U.S. EPA, 2011c). 7KVYe%E CISWI MACT AnifE &2 T 12 N 2hr, HAads
—ANBEE . WA A DB T P i At . ACERECRG . PR AR DL RORK R
B E D, AEAE aswi drfERTEEZ N, X2l T SRR E T 2007 FEmiAm [ TlkS
e b [ 42 B SRR AN ) 2 A e B [ A B 724 1) 5 o

CISWI Fr#fE AT 2011 4% 3 H 21 HARAMFFER. 280, SEEFAMRSIRE] TV 2 Bk E K
A AU SR B B . B R IZRFE T R EHT AT U0, JEF 2011 45 H 18 H
EATZIRHEA R H AT LAEIR, B2 Uh 2R f) 7] vk B I RE 4 2 e [ AR R S il T k2R
FUU B UK CH SE” (EPA, 2011d). 2011 4F 12 F 23 H, EFEFERIRLE T cswi brdEfIEIEE,
HA s T 028 (UK EZAD FREE . B EABAAIMER . w UERE. DL P A 4b
BV HORBRE M IEIE . £ 9 IR T ZELE S 2011CISWI AR LA R AN K] HE
FRAEMEIE

AP fE RV P AL B K VE S FRIESE [TEESA0E] 5 112 T2 BRI R o .
RIS, B S SRS e B SRR S R SR B B G S K S e ) e b
#E”, RT 2005 4 10 A, ZSRAEGREVMRIKEESE HAPs fElhriE. HAPs fu¥E
. B BR. B UBIEEERm . &AL &R B BLASKR(U.S. EPA, 2005).

£ 9. £H M E4LE 2% 2011C1SWI FRHEZ. MACT HEFRE (U.S. EPA 2011c and 2011e)

V5 4 (BAhT) 2011 CISWI HERFR/E 2011 CISWI HE# FRAE
(FEEHAT) (BB IE)

WA KIE BrEKIRE WA KIEE BEKEE

A (ppmv) 25 3.0 3.0 3.0
— 4 AGEK (ppmv) 110 90 | 410 (TIIR/THAARRS) | 320 (TRAARS/To fRAR)
Y (mg/dscm) 0.0026 0.0026 0.0043 0.0043
% (mg/dscm) 0.00048 0.00048 0.00082 0.00082
7K (mg/dscm) 0.0079 0.0062 0.011 0.0037
AT JERURIA) (mg/dscm) 6.2 2.5 9.2 8.9
OB RIS (ng/dsem) 0.2 0.090 3.6 0.51
e X R e G e 0.0070 0.0030 0.075 0.075
(ng/dscm)

BEAY) (ppmv) 540 200 630 200
THEALHR (ppmv) 38 38 830 130

*ppmv: AR J3 9> 2 —; mg/dsem: 25 BETIRARES T K; ng/dsem: ZEsd & TR FRHESLTT K.
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BAF T

PR M) 44 22 R S 7 A A R A B8 A AT 1) — X I R A Eis e (ke ) (A2 waurn
Ponds) R VF ] 55 PRIECER ik o KR M0 %% M BURF L 32 1) 35 24 5235 LI 1) 3€ 5 S8t (Anton,
2008). 15 7KE) M55 M SR RIERFNERUAE B KR B4 Bk TEZS R HH ] P
PUE HS e EdE , DLRCESROKIET sE T 2012 4F 7 1 HARRORE SR AR . 1k
B, ARG B HEBORAE S PSR PP A ZEREE BRI 1 & T M BUR BRIV . KHB 73
WIERFEY) . BrIRAiildy . HLDAR 255N e TN BURBCRIVE . K65 TR e 7™ ol i AR
HEN N E R BARBUR bR eI i1 CBIBRRAIERRAE) D1 5315 -

TRV A FIALT4E 2 RSP Waurn Ponds 1) F M 20 128 90 SEARYIE R A B AREL, 1
FEECHG R Sh ek 4. 0ol k. IR AR L. DR R 37 15 i D (1 2
JKYE, 2011), 2006 4, 1% 1) R 70 B BRI 5 Y b B | A=W I R Rk 25 R vl 47
(APP, 2010). JEWNFFERT SR T AV ER MR &R E R, & FEOXIHE o7k S 1w 2
if. L) EHBHRRTSEHERTE, UKRERMEHASTEE LT BAE RRAEBUKE (X2
TR SRR S 2 AL X ) R OC R S 0 A HEIPRAE D (McGrath, 2012). fE4:
PARIBATH, RF R B AR AR AR AE, H—DUk Hansom Environmental Products $2
BEIE R ZAE A BB B T HL AR 98% ISR HEUE, RIS KR FRAR I Ath 5 Yo iR k. 52 31X
FAX I H BRI R, P AR T ORI E B RS VL. SR, PRI H B E M
TN

BAEZ] AV EARFEAAUNE S, Rz T 28 5 R E ] RSREHE, s
TR HEBUZ 248 2 RN R BE R E S VAT ER P . 1) DIoR5 A X B 4 M 2R 55 i
AL (HEZFIINAR R EPAV) fR¥FE RIFHIC R &%) SLht L B A H W8 o430 7,
KHT EPAV ERV5KAH] REKJR] R E K J1(McGrath, 2012). EEIAART, %)
WA EVFATIEANRLE T HIBRHEN,  [FIBS RO8 P 4 VR I HE S R . S, X b
Tl N S5 SRR A B A B A B 7 s R AR e . PEHE R RS VAR B, %)
FE M NIRRT 2 BT 78 205 FE R ) 24 Ak X AR s 24 ot X ) S i 72 D T R 5 350 vl AE
PR R R R ERE4 . VFTIERUE 7 1) 20 e B4 A8 SE brAE Al i 5 AT 28 55 5 i i
(McGrath, 2012). fEN—DfaES, %) #ATHER (2011 4F 11 H) ZRIESFRE [EFDRE
fb 4841 2000/76/EC [RIFE IR A (4E MR R, 2011). B4R, WAFIE K e 47 L b2 85K A 1)
2= DA BT I IR T ALK S Ok 2 T4 (WBCSD) AT 2 “ 7K Y il i i A R R1 5 TEURL ) i 43 5 18
FFERG”, e B ARERE R GEIMK AT 2, 2009) . HET O A FERI & AH S
2 DU Gk X T R H SCRRZ A AT E o X R WA RIS 7% ORI 1
IRHEBUK o 4F B EARFE T an 2 48w BT e »

BF

2009 4, MARMEISIREFEHAAT T TE ST S & Sa s ZF MR B EGR ] (T AR AR
ZKBUK) (Crous, 2009a). XM NTVEERYBCRINR 156 Al 1 5% & € 19 50 T IR S Ul /) Ak L 14
SAL I EK (Karstensen, 2007b) . 1ZBK 2% 1 /K 2000/76/EC [IRFFMHEAMIRS] LK
AR T RAHBIRME R E ) KA FEPRECE, 45 WBCSD 5 Holcim HIPhFRIA B G . B
TSRO VEEIE VF AT 528 ER A0, ZBERFIRERUE 1 7K P H3E Mk MR H ) %58
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BEETTHABAR SRS, SRR AL B RS H . 5 IR %A BT L A S BUR
IREEE AR R NP8 Y, R 0 T Bk R R BRI 2 2 A1 1 W 54T (Karstensen, 2008)

mFE 10 Fin, EXTIAE B EDFEAE] MEIRESREEY. E8E . % 50k,
BAEE FBUERREE T AR S HRRE . IWE R ATREFE W EAE R T, 4 10
SERII R AT S L) HHAT O G R . S AR R B BRI R . )t
528, &S At BRSO R E R, G ea. HRN50K (BFE
— WA, BE UML) DRESE. B SRR I H . TS mR
FERE AN WS BRI IR T, 752 AT IR A GRAE . [ X RIE RS, FRuEE />
L F) 99.99% 1 BER

FJE B X BUR R 4 A M w BOR  —, (HAZBOR S R A ok 23 0], DA B e 2 e
AW APEEGREE. BT REAREAMCE 11 50K, B R E I H AR5 E
RN X B AL AT VISR . BURNE & 52 M ARBCR I RE T, B2 MoGETEk
PRIEPITI AR [ AR SR A DRI AE B . B 5 A A B i [ A PR S M R VR A I, (ELR SR T
S T IR AR BT [ R 574 W [F) 4k B34S B B (Crous, 2009b).
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R 10. FARE AR SR EE S fE R B3 B BOK TR AR = bR U [ Ak B S s e B 3 A
NB RIS HBUR . (RIS, 2009)
G AR AR RRERRSERERNK KRR AR B S R

SHTBRE FE AR K S HE B
PM (S550k ) 10 30'(80)"
TOC 10 10"
co 50
HClI 10 10
HF 1 1
S0, 50 50"
NO, 200 800"
NH; 10
Hg 0.05 0.05
Cd+Tl 0.05 0.05
SB, AS, Pb, Cr, Co, Cu, 0.5 0.5
Mn, Ni, V (&)
PCDD/PCDF (ng/Nm®I- 0.1 0.1
TEQ)

* BRAESAA U, 750 mg/Nm® F5IR B (HFEE) . BLFRAE" IR T 4 10% 0, 101.3 kPa, 273 K/0 °C T/
Sk, Mg/Nm®: ZTCAEARAESL 7K 1-TEQ: [E BREgiE 24 &

"PM FRMEEXT (a) HhFIALE AFR FIBIE ALY CRECEMUAGZ G XM . Bl (b) ABSEAGZ AT 10
ENTELLE AFR IILE Eh0 .

Tk AFR PRIEIAL B AR IR S LA BRSO (BRI E) . B AEE IR E AFR (£
15 POP BY)) HIIA ZEH 1 PM BRAE, PIFEARBUCR A = RUE T7 A 3%

A AFR B[R AL B ORI B 1 TOC B 502 HECE (UndEeR st ) , B4 ToC BRAEL S02 [’
B ANTE FH T DRI FH 5 PR B8 R s s s s IS B3 1 T, BUASE T [ Ab B AFR BI7KVET -
Y PM BRAEAXT (a) PhFEIALE AFR UETEEALT CRBUEMNAGZ G MR L& (b) B 2 /T
10 FENPFLE AFR CRNE POP BV MIBLAZEY. ArH LA ARSI HSE (28 Il B i
JE) AHAWFEE AFR K.

3.2.2. R EER
5 2.4 TN T KPS FE TR T AR R S 5 75 V8 T REXT P A R T R IR I R
. AR FEMZEN S SRR, JE R0 R IR A BEBE 3 K A% SRl i 1 K U8 1 R
M b e R %

77 b B SRR DY TR IR KR AT ML R R MIATAE SR AS 2200 fi B B4 B i S T2, AN B
KV BRRHIAF R s  [RI AN 3R PEAE g SUEURL ) HEE AR 8 VI B o

WIEE 2.4 NPT, ARSCHIT S CARARE 1 Ve d i o RV A LTS R N A ) =K
i JL )

o i (BVEL. KB, TREEL) SRR E S E AR .

o RN ARSI AT AT ) A7 T R

o JKUE I R AT G AT EISOhR I
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i W A Ak B 7 SRR T R 2%, AR T A R A S5 e A A, 6 Uixs 2kl &R & &1
S fl-T- H AW (GTZ/Holcim  2006) . 48 [E G ST FLR B, B 4 i Bl 242 22 h ] e T /K PR i R 2 Y
(Bolwerk %5 N. 2006). #RTT, = A7 T 45 i BIORR i A 558 B U 75 4D 350 20 S AR R TBUmT e XS PR 3
(520 (Bolwerk %5 . 2006).

DN FE G BT PR 7 b BB, RN IRV (R BRI it o 55 200 7 24 32 BT AR 1), FLN 24 R
RV E SR & i, hFEAE) Nl E R EEGIA R, SRRV E IS 4T A R 2 4.
JRFFDIEH e ERAT AL (AT BRE . R A R BEEEE) AN fRIIE(CEMBUREAU,
2009). Hr A7 SR H I A] ALV A T LAAR B

/¢4
IR VL SR 28 B () Ak B T A = (R KU 72 i I 5 4 03 P 1) S A v, 046 EN 197-1 il
Pt AKYBRLST PSS A 4% bR #E(CEMBUREAU, 2009).

EAEE, KPEF=5h (Bkl, KIESRE L) DA EMIEFEM. [EF-mikE4] . DX
[@EF = ME] GZRERET [@FE W41 ) . vbz, RIEE/KRTI S, &Kk
eI A S VGERINA . vDZ TR ANREIHAEHALR L L — IR =, R AE vk
55 5IMIENL(VDZ, 2010). ZKPEAT IV it OREBHIF 78 B 7 St B 5 M AVE 30, 10 vDZ i & A 2H 21
FARZ RSB PEXT S =R g Rt AT — ki (vDZ, 2010). VDZ I E R A ZHZ1H 2002 4F
/2 EN 45001 BRI SUGENLR . BEAt, B I S50 = R AR 3R AS [ Brobr 18 10 41 21
(1S0) 17025 \iE. JiimE i &l 2 152 58 =5 PPl

3.2.3. RYIREER

5 SRR — 1 TV AR LG, 3T A B 729 B T o B AR e UG B . AHOCHF TR 3R B, R
FRIIFKBERFANE T 7K P [F) 4k B (IMPEL Network, 1998).

PR AL E ) 2 R o i b, AORIIE T AE PRAL BRI BEME AT & B AE 577 BT LK (IPTS,
1999). AFEZEAHIEY), Xt BRI BOKIE B KIS A SIS 3, THKER] “H%%-
B R

N T AEHERF R E R IR, S MERDIEER S S 25, AL E) 48 J5 A E —
BV SRR, BV IR VRIS A B DL R I BEAC 2 R PR PR BdlE Bl %
ME & RETTR (Qok) SESE. RN BAERS S5iak . ACEAE IR O e R
ZaEGWEIEE. 1) 28 7B AUE BB ke 25 RS Bk

T &ETTULAEBRME NRIURAEY R & &E, KX o0 5 o 52 m 5 7= 5 i &
(WBCSD, 2005 5 GTZ/Holcim 2006):
o TEERER, HFZmAE AL (A
o . WG, =FEWE LS E
o FURFEEHEIT 0.7%H i 2Rl i 5m R .
o SUAT A A
o SN KR S TR A ) R AR
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o B, HWSIEL M.

R KFEEMFHEAD 207, WERMS L) &8 7 LATEEME A T 5] W80 E R
(Bolwerk, TLH#

o RIRYNE TAEKYe A TP i 2

o JRFWIKIR?

o RN AT Y5 2

o RFEVINI FHRHMES WM. KE. Ko, EE&ESE. AF5E%F (SN EXNER

A ?

o WAL BE TS ORUE I S AR A R — Y ?

o THIHARER IR I 22 2 /SR ?

o MHIRFFUERABIS, ArT R T4 )5 v] fe A & A 2Rk sk e ?

!
i

/¢4

fEECaflE FiEZ AR, M USRI RRYIAT A R BRI & B X SRR R EZTE
TIRM & ErREICR S A G E. SRIRIKERNAE 1%3] 2% 18], BT AR E M
SE o AT RVAT IR I RAT A IRRL, FEE OGN TUVAERRSE . fif 22, BRH 555 2k
e 1 IRIATAERRL 1 o B AR v

i B3REE . MRS FEWET 1998 KA 7 /KBTI AL EIRFYIER ) 1% T 2005 £
¥, HEHME TR SRR E KBTS RS B . DA E) R R R I 175 e S
I, R R e

3.2.4. BEER

BRED [PRFFMBEATR S ] ZORB AL E) 1P R Ab B =R D W 4ERF MK T 850°C” .
iy R Ak B IR 7 2 (0 RN IR N 2 SR RE U LA FH o 224 SR FH S R P R X A et A AT
R .

N T A B S RN SR RY), 0 R P R B2 A P BTE A B R 2k
T, XU RA AT BN .l TR R A MU S P HE R R R AL A
B AWpabre, iETEREIERS . LS AL BE(GTZ/Holcim 2006).

/¢4
FEREE, pra B AR AR SRS, F B TS AT . o1 R E
R, AT IRE R E I8 5T (IMPEL Network 1998) :

o AEREIS AR AT AL R FE 1 ) B AR BEAT R R

o JERMNSHLT) B, TR AT I e kA UL R A U7 6 IR0 B A A 3

o IERIAMTHIEESE (Bl BB FEHR) , Dy s U i N o FE 45 i R

4,

o HEEMEM B THRIERE AR A I N R

o PR ITULARENE 2 45 IR PR BRKL .

o PRIRBHN LA 2B A R i o ) P ) D R s e A ]
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I-E/

fErEAE, L) R AT RN SV RIE S 5 M85 BT % (Karstensen, 2008). X377 % W]
FRUE TIRFFMI. S8, BHllSis Ry, BREL S EM B 3 Lo,
FEAZEM]; A& KOME S B THRIR AP STHRIR JRYR, B&IHEE. i
TR A RS BRIEAE; UL IE s S BT Ry S5 S s i) 11 5
N oSG A Ak T3 SR B Jom 7 A R AR PR ) B o PR B T SR I ) S R R G B AR AR AR DG 1) ¢
R RV EFEFEOE, URBRMCARBEE SirE; 25RO ER; L
FACRIRYIHIE S $ebes WBIRFE. 722K, WS (R iz iie) « KAVE. 8%
T WAE T, WAL T B, BRI .

3.2.5. & 5B FEER

BAF 5E BN ARG 780 M BHEAES I, DL ORI [Fl AL B R G P RS 08T . LR
WO g il A AP B A BCR D e, DM AT REXT G1 AT 2 b R K
(AU o

WAE R R L LA L) AR e 52 ey . EREFLIUE MR E. EHses, U
i DR L 78 73 St LA A i e AT AR A IO BRAE SR AR 2 R L. RIS AR Z B SR

VRO AT REXS N A BRI A2 RG0S VB R ESE, AT Intertox ZKYEA T 7 —Ik
HFBRUARIEAE 5 R BRI B AR DAY (CEMBUREAU, 2009). % PFA il i 2 ST HEBUK
SPAREAY,  DAPRFTAT BEXT D3 T AR A A i i XU . SE1E Holcim /KB A A E T ECHO (fh2
TMVER TR SEME 224D THk), DA S5 PR A7 A B8 1 53 1 ) 5 A g BRI

3.3. il EHEZR

FE RS SPIETHER LT NS AMFE . CLSEEDNG, 56 E AR R IS & 43 KA LB R
Ab B RS, B K L ITURUR R A M sl 7 R . SR, 38 B R R B 2 HE O
e HER Ty AR R HEACWE AR T DA R T SR A AR T 1 LA T (CAA, 2012).
EEKT RAHRZ O BRIk o XEGEATEREET 1970 Fiile, WE
[ 2 {5 G IR 5B a5 YR R SHE. MR S5 = S REN AN [EHERE] K
BRI BT SHGEN . £ BRI SN ST AT, R el B
—HOEsE [1EESAIE] VAR (U.S. EPA, 2011f).

FERER BB, W SPESHED R T2 AR EEBA. ERMA fEE., L
A ORI ML 55 B B3 1, M/ AR A [ 5 /R IR 2 95 DI/ 8 M )R R 2 TRl AT Rl oy o RS
2 B0 S M A U e XL DS AT T et ) R B ARE . B e AN E L AL RE 5%
IR ZE B B BE I £ 17 2/ 0 T LR S 5T 3T
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33.1. RYWEEEH

GERWEBZ MRS AR SR E S B RWE RN S R 2 A B AT
B BL, ARSI — B B R S LB 5 18 . SR G IR E B[R R A 4 R 2 A ¢
TR, tha. 5. B 8ok, BuR S5HlE.

GE AR E RN T RIE—ANE I 2 R E EIAEL. Swm SIRA Rl i A
IR AEE R A RV E BLRA . Bl B A L= 5 A5 e (Memon, 7t H ).

lp [ Ak B s 2B Dy i 5 A0 R X 2 PR B B 2 5 et (1 AN T 70 9 — #80 (GTZ/Holcim  2006) .
KYEAT ML P[] b BT (8 A PR 774 5 5 U8 1 H AR e i R AR . B R AE . DAL B
iR = HR . 281, RYAT WA RSV ANG BN ST A R IR AL B B Ak B 1
Bto W1 ESCPTE, FRARFTA SRAI MR MG & T U R AL E

H#
HARZE B E T RO T N NE GEGEIE 12 ) (Memon, EHED -
o FUR (WE. MEE
o BOR Al SHAFENRD
o Ak (RW/HE. HREHD
o WRIRMIEHTIIHEKERER ORMEMR. Ik, Bz, 2. o3k, dE5L
#)
o RWIFHMLESEEMTOREIE (BRGSO
o TPHEITIRMERARR, DUHEHRE T L IZ BRI B T R

H AR Hh 77 BUR I R 5 5T S [ Brg 2 SOB EARE S T R AL BEVF AT B2, 9 B AU E b
FFARUETE R T AR . B AT T 0 [F) b B 3R 1 [ A4 A S5, B R T IE 2
20 4t 90 A H AT [t nr F B IRFIHE]  CRAREINGE) BLA 1991 FEid [EY
WEEAEEE] ORI EER) « Jerr st R B L e T T RYHE sy (R
T AFAE) MAETTECY R R 57 TR e B E, FIRHESE Tl A 7 SLBLE
VIR . B R ST AR AN S 7 [ R e . B S EAR R Bk, HBeY
JR A VAR SR EAT R S, e R R . BRI —AUIE 1991 i
(R AE BIFAEIE R PR T ik, EIGETE T I BRI A I H bR, RIR A RS v ik
AT BUR S SR I E - B 2000 F [ HEEE AG A R AE & (S AE ] (iE
ib, k3 FER RIS MR R T oneE. b, T 20 2 90 AR 21 HAWIEL
R 10T HE S HLAR = 5 SOM R BB F A v, it — DRt 7 IR P9 44 I (OECD
2010).
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e e = -
1 pee 1
| EHEAR "
| |

Sk VB VS 4 [ NG A= /& 7K S Rk Sk il £ 2 | |

- .
¥ E&EE Y : i -

i AT N EL (SCP, CP, T | B

W, DEE) J5 2 B (ZENsk BRI/ O G A& BUR E5 A/ N G
VIS K LMEYIE AL B (W &) A
1 1
l | |
1 1
Wtk ChEfERIEHD — Utk | |
= TRk Wik B Tz it
BUAT 1k 2 % . L
- H & & #H * % W (5} il (N, %) B
Bk R B AR F /K[| BR 2K e | |
ST ey ! !
l | |
1 1
Shik. kb B 1 1
RS AT CEYL B k2 [ ! !
P (PRI RETE ) fts

BLAT k2 Wi CRPRI& LS . SO

HR R x ry HoOR O HOK

i H 4R & % % 15 T W 43 3 Wil R, 2 (&, M%) H

AR IS A T 5 B dhe, BUE I i
1 1
| |
1
| RALE g B O R
ATt & % x v ¥ g 7S B
R R s || mm mr. 2z || CAEs WE B
& RIS S Ah B + . e Bk L - - ___ 1
HFF R =
AT M
WA & S ik

B 12. H AL & B RF Y E B 5 REE (Memon, & H )

AR [ A TS R HAG 1 ol ) Ak L 3 e LS B R R AR AR B0 I, TR SR (R K L 22
JeER: BUFNIRYIE BT RE ORI PR SPAT IR & DLRESR IR VS AT AR

HEAGISCER 55 70 W LA 5 [DUAC 7R Y 0 T 47 1

(R E S AIEEE] MRIBIESR, NE

5 X N R R DAR OC AR R SR I Bk Rr, 4B B E IR AL B GRS (VR AT HIE 2R, B
Lo R IR I S5 A SR AN o Ty A AR [ X s AR R, e 1 iE
RO I Sz E . TV IR AT 5 (VR AT o 4kt REURE

1991 4F R EL] FFESE SR S L3 7 EEHE . %R EORTTBUF 9T A e 7
WSS HACHR (it 8 AR TR ST PR R, RIS IRKF  Ti BORF BE K ORI SRR Y 87 35 |
&7 REAT R RITE 3l . 2003 SR TRV ERBIESR ] ZOR X i IRV E B 5
&, RARE WIS RIS (E Bk Es 2 iE TIEM .

32



NfEHE R RE ST RE R e, 1991 4 TIRIWGE ] BER P SR BURFBESL % 1T 102 532 LA E 10T
BARAT S s e m,  JF B I BT (st e 2t AT BB 2003 4381 )2+ — R 5
PN [ IR R AL S AR T 5], BEOR AP JBUR ) 52 S BF B 1 e FH DA
AL, JF HAREE X B BT Bk 34T (R 2008 AEXIZM LR SR PR BEAT T E R AR AONT 9
o BotR iR ShanEfe, SIS bR e s fe it 2 R A RAT WA R e, Teke < HAK AT
b B[R Ak B SR AT RG] T

H AT [ R FE A BE T 3, — B LSRR IR YD A2 RE IR 77 58 LA S a1 SR IR B A 4 i 3 3
(OECD 2010). fi2hk H AR“RYIAR REIR" A A 171 K Je 47 Ml Pip [ Ak B 5788 (1) SRR IR 25, A S S 3 i [
PRIR FEDACER | R0 TV 3 i 7 5K Ye ) BRI R o 6 S P 3R 1T 8] 4 R 37 0 48 A 4y T
FIAEINSL %S 1, DLE AR KRR FE AT b7 3% FE R F LIS 10 22 R M R P X 3, A2 e 2
Z I (Taiheiyo 7Kg 22 7] 2006; OECD 2010).

Koy HA SR AR A EE, B A KERTG e K EY T PR AR £h /KR 42 7= (0zaki &
Miyamoto. JCH). Bk T H8HALy i H FrERRELKJe A= 2 4h, 44N Taiheiyo [ HAS/KJE A 7
TV TR — PO AR S 7K IR R P [F) b B /KR =i« Taiheiyo 42 20 42 90 FRHAE XK
W58 K Ue S5 5 3 AL B A AR B A T . 2001 4E, %A EI AL T H A AMEARS Kt
KEBNIT B RFOR N ER T, JEHRA T HAR RBUFEFERM . HE&1Z0
s S AR I AR, BRI T 2012 AESERE T IS R 5214:2002 H AT FRAER ] € TAE
(Batelle 2002).

AR R H AT R KB T AL B 5 T RIBCR B & T B . ESHIEES, 2
R H AL H G 5= E S HARREE T 1997 SE e I EE NG BT 72 A i — AN LS (e BRI B
OFE4Er 2009). TTECY RECE UHAT IR S AH R TT e AE S IROT R, MEHAFR 5 E S
WA A ISR . — Bk, AT H MR8 A R BB RE,  FF H d 7
W5 R 25 A 5 BT 00 H S . A N R AR I (T R 1 A% ABE i RIS FH K
) RRA 1/3 Bl 1/2 A%, XK, ATE S T S R S T UK BB R
FEIRTFENG o X T A= 2SI 8 DU K [ KBRS BB SR, Al 1 )Ry T — X P R A B KT T 1Y
##ifi (Hashimoto 2% A 2010).

H A KIRAT AN A B = R D F AL B ANAS,  [RIEAE B AP PR )/ B S i v il b vl WK Y AT
W B R, A 2005 4F, HAA 32 ZOKIES, FAF=REJ1E 219 A, HARIEZ PR
WA 2 B PR AT LR = A 28 . 2005 4F, 1 10%MARLRIE T R 2%k, #i% 2009
SE, HAKIES A T L9005 i g TH SR DA AR T L TR S . AR 2000 4F, XN
BHE 4> AN 10.2 77 0 R T

744
RO R S Gk ia B SR N 52 B ORER e B A AF SR AL AU 51 [ KRR KA, OF
HOE®mA TRANGESEREF] « TN, RS R iE 7 0 RS R 3 5

AR T RE IR AN IA R AERIRSEPR R E A TOLBE X . Y KR T (e X I S ARIE AT, SRS B A
B
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PEMGAETTE. BIan, Bt REUN RS S, FE Tt A (BB 1 s JeEin B 5L, i B iz
[ ) e BEAR AR R 14 T B8 kiR (B L K, 2009)

W bSCEs 3.0 WA, B THESRFE A ] ZESRETA R 4335 3k i [ A4 R A ) el
AR A o X EELE B IR AR k) B P R Ak A A S Ak 3 T 5
15 LL52 ) (Gendebien Z5 A. 2003).

WAICAE Exebig i, Wl EARRFY S5 M S S TACEE, X5 B R L TR R B
oM S BAEER . N TSRPUKRE MR EIEAT, 1R EZ R R OR— 2R Y
&, AR RMESKESESE (Buk5%) , UAHEREDE KR NEE, K
S REIT B R OR S TR AR, MEEH T RAE . nI AR Al 1E 2 95 2 J5 (GTZ/Holcim
2006), % ESCH KRR AN AT A . ERR R S, SRR N R R R
V) Ab BT AR R AT P b, K s A R E ) S B AR R (CEMBUREAU,
2009).

BB KPATI = Fa e, FEX RMIIEAT /322 5, B P [F) Ab B 1 R U A& B AT A5 G
IR, HARRIER RSB 1% (CEMBUREAU, TG HIH). RIAFIX—HER, Y3 E5 K
LRGN IR AL 91, RORHIE () A58 LSRR #0484 B 24 Cnl [RISCBE ), 4%
K. SIS ESMED , MBS SR E AT ARSI RV TN, DU Rt
RE A% 5 M3 A2 5 & M E (CEMBUREAU, 2009)

A RNMIE S & KA A G BRRAT IR 2 )5, B 2 AT — 4 o Vi T 0 R AL B I R i
B, %I HL 2B A T R IR SR S TS VB K T ) RORE T 5 AL 1 2 S ER . X R
NAFHLAE 2 L K R PG T, RISt S AN 5K o AT e e

EET 1975 MU DEEEFEYE] Rk EE S RSB SRk, BE, &
B AKYR T8 0 IR AT« ISk B R BRI . VAT 1985 AR SR SLAT IR ) Pl Ak 3
(Bernard, 2006).

2 i€ PRI AL B B2 R FFIRIARERE PP, BFEIRMDARAL . TORE . Ik, e —SohElak. Xt
TRAE] R, TR TEAL MK AR PERRE I3k T R IR ) S5 e BN U N 2, X2
PRI E R P E R 1 DR K e 25 IR W s e A B2 A . S, HToKJ8) T RERR EE3 BT K
E R HUEVIR A E AR G DLE F TSR R, AL B 2 ORaF AR E B IR} DL fRaX 28
we YA TE”

3.4. P S5EReEH Ht

/¢4

iRV SR RIBEAT R AL 3 T 3RS — W BUR VR TIE . 2 VP PERfE 1T L) a Ab B R
YRS YRR ARER., 2 50yifEk. T R4 ERE . LLIE G5
FE M2 SEHIME SRR KBTS FAEZERYFE AL E ) PLE K 1 B8R 8% 12 1E (EC,
2012e). VFRATUEA RN 3 2] 5 4F. VPRI EEISEAT, 7B Rk ot [ B 0 A i) e 25 1 2 it
1 DL AR R (EC, 2011a).
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R AR, WRNRERT T2 I, s s RSk R R A B . i ok
PURA S 7R A BEVE R RE e 0 ML ORI ARG R 5308, R AVFATIE B W REIE 2R 2.
Bl 13 faw, VPeliERERRAR 0 08 TP R, BUMIE . VPAh . R Rk AR BRI /48 5 /8K
P

ERZHER AN E, WhEALE LR iE R AR R ER, hELE) @
JUE IPPC VRATIE (CEED BRPR (EED o 56 E 5 PP R EAT R EAL 5 A AR EIR,
T e Ath [ K i A VERTRR Y (s KR SR e v il (i) ) ARk [ ab &) FI A
I A R SR RS 8 (Gendebien 45 A 2003).

EYEE, YFANER RSN BRI AL E ] 48 R HEBE R e AR A o AT S HE i PR AE
AT N FERAEE 24 A EREENE. WEHRESEDRLE), OEhEEs
YT AR SHEBUKF o A SF A OCHE P R AL B )R I R S8 R 51T
NEEFEFEANZE[I AL 1T (Defra, 2006)

TEMEE, KJearsz THOHHRERE] e . AR URE. RS T Z8F5E8 M
Beato KUe) RAHBIRED [ RREHIEORTEEE ] . mRMIREIN3Z [Hik 5K
RBEA) 2] I, %k B RE 2L T RREE 2000/76/EC $5% -

M TR RRY L] BORAE T AT At A2, S, 3. KIE. KA. SEsENEA
70 TH] S 00 SR FL S0 P () Ak S 0 AT RIS S R . 7R S PR, KU MR ELR R
SLERMREHME A R TR, A3 (Bolwerk, J6 H I & GTZ/Holcim 2006):

o MK

o Jiti T3CHF

o ) IEWIEEUH

o ERMISEAE S T R UL 51

o HEMERE T BiEm AT I I B AR B E S

o HEMEREIT) IETIF U E AL B ML 5 HI R

o RTRHEHMIEFT & 18— TS AU UL SRR} B 2% B 43 (PIAE B ST A

o HERCTRB U A

o LT REFBZEMEEMY) . A4, B/, Kb, FHA ) HE E B S

o RTHERES A bRUE I S

o T RS Tt A IE B SO A

PR I I AR RRE X $ R R AT VAN, R R EE A0 H A O %R (IMPEL Network,
1998):

o BB EIMMES I E

o SEMIT (ZEBR., HERE)

o FTAdFH R BRI

o FORMALZERRE . WIARRE . B S A SRR

o JRIEFAEHBE

o J/IEEHER IR RS
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o HES A FEIEA RGN AAT I
o PHAERFEIAE (co WAE)
o JEAIEWE L ZMIER 535

FAAH R BUR BRI A AR BE R BV Al S, AN IS SAIRE LT RIMEERTR. R
ARIFOCAF At IERTE AT SR . B TR Oy RV IE AR LS. ik
[HTTBUN . AR AR A B (EARANED o W TRFREATE S ] R H v v
UL E LR ML R 2 A, FoVF A ARER IR AR ML(EC, 2011a).

EJ:

7E 1990 FEHHTBIEZ T, E£E [VEETSAE] (B8 165 5 AV E R ek o 1 [F & V5 Jeii
SAF CVFR . SR, 1990 4F [EETSARIEBIER] Hilm 7 B, ERSGMNER T HER S
KI5 GRSk S — T ZE A VR ] R

FEKPR] VERTIE BN it [35 5 2S0k] AT RIM ISR 7 5T R . /KR ) il 75 3k
5 IEWEEAE] BT ME IEE VAT (EPA, 2008). V1T IE R A& 1F L 45:

o HL ATV RMHIIRE, 4 NOx. CO. SO. PM L HAPs

o % [RERRER KPRl iGN A FH KAV 30 E XM dE ] S H R, A

PCDD/PCDFs. PM. Hg. PLMSBRE S

T T HEBCIRSCIAE FE SR, DL AR AV RTIE T B B AT R A B SO B AR R
N> BT R 90as 305 e ) R B HEAT (McCarthy, 2005). %% I 45 /0 87 Ry 4 il 32 4535 et
(A% o) 25 FEIT(McCarthy, 2005). A KA AT IEFEA B EEF: 4000 MEHERE DL _EE5 1
P, mRCEEA R TE .

VPRTUE AR e 7 2S5 S SR A . AL E ) AT e PRI UE A M %, HHIES A &
oA FaliEE R KIE, TE ST ER . MM )3 B RO R A VE nTHIE H
W, DM % (McCarthy, 2005).

SREE B FALE KR 2R R I SRAF I T VE R, 5 REAE A AR CRLAR T [ A PR 5 i
Je) o XERNIE KR L] MR B AR G AT 6 B OE T (RS . P RIAL B ) 8
7 4% BLR BEAT RAHEBAE RE TN 1, AR WA A B AR/ JEUREAS 22 30 K S HETR (U.S. EPA,
2008). JEH 2 A BEVEATIE UOT EPEREM. B PEREMI B, ) w) DL 7 A AR 3
A RE AL AL B AR R BEBOR AT M. 25 T30 [ A A ARt Fia e, IR B/ EREAT 12 g
TR JF S R B AR ), 2l T e AR PR HE T 5 RSB R I S (U.S. EPA,
2008). fERME, PrFRIALE] 0 7 ZRE KA KN L VF L, Gl & AR L) VFrliE.
SR, FFANR L) T (4 — IR S0 B B R 0T I 8 AR R 7 23R 15 VF AT (U.S. EPA,
2008).

&7

A 2007 5, BAABREL LR 7 ETUKIEAE TR REVRIT 23% (SRINTT K417, 2010). 1Z[EFE 20
g 90 FARFHAME 1 VORI FIE IR AT AR . — 4G, TR E FERZ2INE, H2M
FIMR R G S5 AKRATIAR R N A1E, #15E T/KIES BEbREAELL, DL e 1) 7 3k47 %
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KA T 3 (LY AT i (Marigold, 2007). %17 1998 4F. EL76 Tl (kAR i (K ah
iR T, SRR HLLOMN . ERTR. DL R ) A T % 6s%IkE, 3FH
I E T % E1 B By R b B 7 M (Maringolo, 2007). Tk ELFHAHL 65 HIKIES 1, 4 80% .
L2451 P BEFEIAC B T AR/ S50R Busato, T 1 49).

1999 4, EPHBFSMER KA T EKE 264/99 S LK %E —— R FEY W R4k B 1% 5h 1
A", 5 264/99 VEARNE T /KYe ARG O R AL B VF AT 753 2 I E AR SEAEbRAE . HEOR(E. LA
ST B VAT ELR (Maringolo, 2007). AR IEH TR EEN T fERRFY) Caniius 4% |
BIEME. BT RS D) SHENERRAEFMZAMIFTE RY . BeAkh, KIE) 2HE L 54
W AEA BB B AR R SR RN R e T — 8 ARG FA B R A &
) PR35 i R S G 4

% 264/99 HUE 1RSI ALEVFANER LD R & P IREA MM SR & S 2R Red)
(K AL B ATAT PEWE FE A AL S W N N7 KT — Bl T D) A R S R SRR AR
CRBVE WKL EemE . KESKD . USRI bR R 2 1250 15
¥ RN Z 5k, BmRER; DA hisRedafl s i, e 2aE s —0
o IR, H DS I AR AT U F AL B R RS Gk, DUR AR RIS G AEEOR . R
BRAE. EAbritE. DLETUHESC S BRI A sy o 3561 R 76 Bk — ikt R, 8] #hIA
e B AR B RS EERIORIR S MU Bl R 48 IS =l LA 250
BB N AL B8 . AEHEAT IR T, O VF St — O TR DA DA 5% 7]

H A7 e A S AR EPH e 78 T BEAEHTRSE . IR TR T 38 2
SRR, HIEEINHS . B AN, 5 316/02 5 E A LS/ E AL BRI E
TKPRE D FIAL B BT A i OB SR HE SR (R 790Kk 0.5 Z /i [ng/Nm3]) o B
BRRLVRFE DA 20T DAVE SRS s 10 B AR R 1 ) 36 7 52 B A A L o AR AT RESZ
MR T R mf A B ol , KRN b T T 2010 ARHLHER — DK e 25 P [F) b B8 % 77
YIEERL, € T IRF RS R HE (T AR R 734908 1500 T-REAJT) (Kihara, 2012).
2010 4F, EEEN T [EXREEEFVECE] (12.305/2010 5) , ZBESREAS—EF 26
AR FPECE, RS 3K R DAL E . JE S, 1% B SR SRSt I 1
JRAE FRAR R 7 R PIFK, RIS IS R TilAR R (B8 9 AR 1 BO Y
K& HBER T 5 4 J5 5L .
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/ 1. Application for a permit \

= Specification of content of permit documents (determination 1. BB
if permit or registration procedure is applicable, competent > VFRISCARRA I CHSE R E T
authority, content of documents) A e e T L

= Advisory service for applicants (guidance for applicants, face- > BB ARWIRS (HBiE SR
to-face consultation, helpdesks, etc.) W (EE G

\l Preliminary check (quick check of completeness of documents) / > WIBEE (B A SRR

v

/ 2. Assessment by competent authority \ 2. ZEHHIFE
= Assessment of completeness and compliance of application > THMERE RS SEHAGESHE
" Participation of authorities, public and experts (consultation >  HREA., ARELTFRSE (5HAbHAIRE
with/approval from other authorities, provision of B IR BB TR s (B R A WFiES;
information, public hearings, expert reports, certificates) LA EWD
= Consideration of objections from other authorities and the > EERNEN, 5B HA A AT R
public pap=y/i

Q Control of criteria and conditions (on-site inspections) / > WRMESIURES] AT

3. R AT iE
> HWAERE (FrHENE, BRSO
B, WBHME R R N
> RIBGATHE

4. [FEERL
> ERMERF BdRE. TRBICRSEES)
> BRERBFIE (5 AHAR AN
YD
> HERER, Sk Ei

A 13. BV FAAE T RE R B R E ST (Milieu, 2011)

3.5. Ja | B SR

FEIACE ) AN I B ST 4G AnEIE 7 5. SR, AR, DL IA AT [ SE5
Fo MAAE O WIAARE =B K, IR, HERCR I 5 PR S W (EIPPCB, 2003).

V.7 d: 4

KR TIRFVREAIE S ] EoRUb R B ) ZHEH SRR E AN RS . KAHS KHE
LR B E BT IR (EC, 2011a). W AUHATRESL MM S HE4E: NOx. CcOo. M=,
TOC. HCl. HF. SO2. #ARE=IE. |AWE. [JE. UEARFMERE SKESSE. LA
ITEMNENY RO SRS MEY. AVYFas. L& PCDDs/PCDFs. T
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BN AREANBERE J3ik 2 LA BT, BT AR L) s S I E R . SRR
TN AT AR LR, 2 AT AR AR fEAL B RE 77 /0T 2 MK )/ #(EC, 2011a).

K B 5% P 0 T 2R BR B TS PR LS B A% B0 AR B8 (E-PRTR)$2 32 =8 B 1) PR B 20 8% (E-PRTR,
2011). E-PRTR HUAR T Jc Al IRK B335 W HEUS 1C R 48 (EPER) . EPER F THUCA SR, JFH
B8 T KPEAT I R AR B ) 7E N IRRI 65 AT KT 24000 A1) _EHRIIFEEEHE . AT
J RS ORI B A KRNt 1) y5 e B R S R, RIR R R A R oA R (1) £
i, E-PRTR BTEREMIIHRKLENEREES AASEE. EHEE, X&HMES PRTR E—If
4T (SchadRegProtAG) «

RR BRI FIAEZOR B A AL B SR AR R i iR 2 B L) iieE S, s T i
PRE S KAHR KRR R DT AR BCEE 5 & I HE O e AT LA, V22 BB A 2R
R [ R BRI 3RS U RIS BRI VAR T A BERE A B} RV EOR B H A 1 4
oA 2 FRMRER S BRI BEZR 2R AARE S (EC, 2006a) 1/, Ak i3 [ _E4f
FHRRDFEA) KRS (BEBFEALE D KA IR

PEER S E 15 RS RS TR, KT MMERSSGHAT MY . 2004 4, it 11 ZO0K
P) CHEEK) SH85%) K1 T “MFB"ERMNEE 75058, 109 E A AT FE A
N A8%. P IKYe] DA I A B A . S KR At 1ISO 140001 AGE,
Hrh 10 ZOHF WS E5REASEHRSH I 5% 22 A BUR L RAKe) BEA =5 &R E
AR 2 BREA SR S5 . 2008 4FE 1 H, Lafarge Cement UK NS [E PR R [F] 2 2 BT N F
MR, BXBIERDATERE (B2 TR, 40Kk 5 50 A0 v aT K JesliE .
PEEPMRRRE ST 2008 4 ARCT ZVERT, RS s TAE IR AT o 75 58 BT 30 A ] 44
SRR G R TAEZ JG . CEMEX 3RS 7 7EH A iR e BRI SRR B VR ] o BRIR
Wl TAES, HifEid 10000 Wi EYIH: HFKJEA . #4% 2008 4, FEEKEATIL 26.5%[1)
1 BB C % AT AE AR BT B4R (MPA Cement, 2009) .y W I BRI A FH 5 Ve 177 77 A= R 0 B B
W, PEEEF INZEE e X KK IEATIL T 2005 ESINEP RN T LR, TS5 rERS
AT T — i, DR BN T KYE T 8 5 e 2 B 5 52 e 1 3K A R I T /E (CEMBUREAU,
2009).

EJ:

Rt KPR 28 KA HER (BRI PM. NOx 5 S02) , SEEIMERIK) X34 F W o 5 i 1 A o
o FEUKIRT WL TR E T T ER R ARSI R S, RIS 75 # BRI A A HE
TR B R o ARFEREIASE RGN CISWI FRitE, BT A Ab B B A& B [ 74 IR FE 4 i /K e ) b Z5IE B
VI R HO RS . BUE L) AR ER A pe v ds . PR LA KRV 5 sl 2e B . W
AW, IRRHATSEEN S8R T Hg. PM 5 HCl, 75 S22 38 7 S0 <R U &
4. 1M SO2. NOx. CO. Pb. Cd. PCDDs 5 PCDFs TFEAEFEMNR. & T H a0 LB KVE
J7, MM ESR SEAIKIR]T —8,  FINGE R 23R 80 SHEBUR I RSN Hg. PM 5 HCI 52
Jite )

KEMRAZE MACT 5 CIswi brfE, HiE HEBCR B SAe SRR, & 2R 5
FA S MBRHESH . R IEN S L) 2F TR RA SITEAE, SEERA X H
TR IR T o P RIAL BRI A E At s TR (ERT) S2AZPEREIA
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o ERT FRAL T Ga BERNfif 47 26 ZSCAF AR A 7 50, IR ORI T ARG 3 Can XU
PRALD EEM TAESRE . ERT 53R EIA IR )5 I M T HEBCEUHE %2 (WebFIRE) (EPA, 2012¢)AHi% .
WebFIRE F - 47 1 & HEs R B8 A A0 HE O . Rk, /Kye) 48 5 nf LMEA ERT 44
SERE A TRk, RIS P I 3 [ B R SR 11 Hp S0 22 0 I 28 32 58 B A7 i T WebFIRE %4
P E .

3.6. R PAT

PATIEM S hRdE, AT ORI 2 2R FEA AT R S SARMERIAT, [FIRE
RENSHA DR DB [ AL BNV I BR85S 1T .

/¢4

FERRER, 5 AR 1 B 2 4F [ BRI 2R R SR A IR BEAA &R HAR S UG L. 4
TIEE ARG LA A 18 DAL TMJa, BREZR 52 201 BRI A B 2 = 2 i
& ERFIRMARS ) KPATIEDL. R [485 R0iEiE4 ] T R mimir et .

E )

FHE TR % 113 WHUEEFS U AT e S MU iy, ZORA R PALRSY [THEER
R AZAT NEATAT . 5 114 FTEBEE EIAR R EORHE AR I S H R TR E B A
M AR IRACHR T, RIS EIA R B TAR N A AT A5 7 SO B0 1 24151 TR
FARAR] BISERE, DLRCRTBOF AR A R DL S AT K AL 5 B0

2008 #| 2010 FE], FEIARFG]E 1T KIeAT 1) B 5K Hris Gl A% /9516 B OCERAL”
(NSR/PSD) AT+ it 1248 i i i LA el /b B K75 Guilid 2 S35 e T2 20T 2011 3 2013 4[]
AkELSCIH(U.S, EPA, 2011g). EEMRRHIT S EMIRUEA A SR 7A@ ®, FREEH R
SR T IR EAL S PIBUR B HAR TN O St & A B VAR . 2010 WA RS, SEEPAMR R JE 3
TEHAT 85%E EKYE) KA 5P (U.S, EPA, 2011h). HAT 5 FARIES R % KU 1 B AT
HEGE G E SV . SREER E 2R A CH(U.S. EPA, 2009):

o PHTALZREL

o ML /HhTT V] BORE R A%

o X BRI X

e /NI *:‘E'Egj:z

IANFANII=PioN

o UG

o G YLIRHEBINAE B R

o IHMLIEA

o ITEIMA. ITEULTI M4 SOl ZHFERE 45 75

o R RIIZRR

o URFEMHRE

o IEERYIE TS N ST AR AR
ik [EHERE]D PAT R A2 B SR E E SRR . DRI I HE OB SR 7T 75 S5 1 50 4 e i 1T
#1| 27,500 £ T0/HE R (U.S. EPA, 2010). & E AR5 A RO AT EAL $ 48 Tt 2 FF VP AT, RIS AT 452 74
fitE 5RE BRI A =k 10000 £ oK. MRYE 2011CISWI Al (AERAHIACZER) , B

40



REBEAR S I [ A PR FE A KR b AHE K e 2 ik BiE B AR HEZ 5 60 RN EANE /K &5
Y12 ARG 180 K, LM E ST EHIRRIEZ ME . BUA7KYE) 20 n] BE PV HIE W] B 5 15
EHBRRMEAE, I HEB A M 0T e 3 428l 2011CISWI ARdEmiAf J5 5 . &M
B 57 1) % S 56 A OR SR A AR 7 STt . & MIPATI7 S U IR S X M IA KT 1
HEBRE S HA R E , RIS A AR AL T SR A DR R o
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4. PR AL B KSR R —— B R iR 2 5L

DAL B FE— RIIIEAR RS, A E R F T B UL DR R P03 T 7K e 25 N B . sk
DI FIALE, AU KYe) HEAT — RBVIGE, [R5 2 R it AN 35 A 30 i [ 44 2R 524
S5 RINAE ALIE . TR, MRORE d5 28 A0 2 DA R Ox JH <R I 47 N AN 475 il (ALF-CEMIND
2012).

PLR A0 A48 1 iy (51 44 Bk 740 5 K e A8 TUAR B 55 1 ) Ak B A [RI Y BER FeR IR . AR
AN AMFEE BRAERE AT TR RIEREE ZHER, 2% GTZ/Holcim
(2006). WBCSD (2005)-5 EIPPCB (2006).

4.1. T HEFEAR 552k

F T KU AT M B 5] Ak B f 8 Ze A R SR B8 25t T Bk o WA SCAmIR, 8 R i # F5 EE AL
IR K. BREE. RS MRS AR EARIE (CEMBUREAU 2009). V2% HI3 T &
TV Db AAE P ) TR AT TAG B . A B R B B T 7 % 1) Sk R 28 ) LA R K R AT M B sk
(EIPPCB 2010).

4.1.1. B0 [ A RS AL BB AR 55 S B

Yl TS [ AR TR G S 2R e FIALBEAT B 3 SE O ST (RDF) , IIBRA 24 E
Il T ] AR R B — By BB 14 BRSO [ R R SR 4R B R B (GTZ/Holcim
2010). RDF {ENBARMI) EZREQIE R AE S K Koy DURER/AE. XS E R T
JRFEHI BT TR FE ) oy XBE A R YR B AN A LR RSk (BN BE . IhA s B2HA
"D FET L WS GRAEIRT B AR F e R 28 R BE R (i, ik,
BEL TR 1A B 42 (ALF-CEMIND 2012).

IR AR R FE R TRALFE 5 2 Fh 24 Aok B S i X T /KPR AT ML R 38 T [ R 724
SEATHIAR A M) AL L (ALF-CEMIND 2012). RSO VEAAN BN AE D AbFE R .

VI ERYLL 2

WU AE A EE R 25 T HAh R W B AR5 5 T2 2 J5 @ FR (Defra 2007). AUBRAE P Ab 2
F 2 H 2 MR T A R FE P SRS AT kAR (RDF) o FEIXANIEREZ AR, ARG ALHE 3 Tl
] 445 4 7R 225 5 o DA IR USCRT A AR FH OAA OB RE, B4 S SRE . #H S RE I 4Rb . 43
B S HABTT BE R R AR R 1A R 32 LR 3 iSRRI T AR Y B R B R S UL &, 7R
TBRAE B AR RO ST i) 3 e /KR | A FH B4 5 i A REH (] 15) (ALF-CEMIND 2012).
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RIS 12 732

HE B LR

BRI

B 143877 B R F 45 & B HE B (GTZ/Holcim 2010)

TG AN 70 1640
B

FRRT B2

Il A R
)

B 15. HUBAEY A BB ARG E R YIRT A KL 5] (ALF-CEMIND 2012)

SERUR, BRI A PR AN EE 1 3 AR R SR A R L) 250 T IR AT AR A
Blo X —HEETEZ 5 N0 BF] 230kg (MBT) « HFIIF 400-500kg (MBT) . fif ==

I

FERPMER S (RERE
it b E k) T
RDF. BEbdporfift. SA0EE
—— I RN AT FE SR A 2T

AW R 2 e AR BRI

MRl e (BEJA T LA

HE T — R EURALD

fEA L

350kg (HLMRALER) DL K& #[E 220-500kg (HLIRALFE) (ALF-CEMIND 2012).

Fl16 7 1 LA M) ARER I 3 ZERURE o A (0 0 ] P i TP AR E FOAR TR D % [ 5 ST AL
D AE AR — AT, 3R DR DA % B o R Tls [A JR S24 mh 51 K BRI HLA o (Seemann

2007).
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KV TAE




TR TAefasE AR TR

391 A 76 9113 B e 76 P
Bt Bl 5
A5 RS AT AR
I v —— BB 52
CLs R
r v
BLR AL St/ DAL B G R 4 G A 5 R
Hen HEHR (i) i/ “ume | [/ UK

& 16. PIARAE Y AL 3 B 5 L FE B (Seemann 2007)

WIS AEDEAE T 2 e T A B AR fa R Y, B Wk v WA PR 554wk @ik 59T
Wl B R HIX— 7 A HE R TRV LK. SR, R K Gi R b WA 1)
(R R S 3 1l 7S PR 3 2 R SX N 8 D WS 1 KN B VR 08 SR 7 P TS VA 7 NN A NS B 210 N
[i] A% B 288 [ SRR 5 R BB AR B 7 AN R, B i PTIA 30 MU/kge HAA Rt fR H, SRR #VA
M 3 Mi/kg F] 40 MJ/kg %5 (EIPPCB 2006).

BYRTAEMIIE > L6 L AU PR E

SRR A IR A = )2 T AL B B RE RS 7 B 22 Rk gr s DA B T A o DL A 2
WIRRMRFAL . W AL AR E 0 BRI, BN R IF B SCBUR I T S AR . B3k
% E KR Py PRI T [ 44 2 77 (4 B AR SR AT AR R A A B P S b AT B . T ST
T T IRIDAT AR - 2R AL B3 B (Nithikul 2007).

R i

SR oy ik e B PR IS A A Rl & R IE I & 256k & & T FE IR A . A=Y 4b 7. RDF
REVR I U S S A3 . IR ik R Z M 2R (3R 11, RESH MR ALEE ) [F] i 20
G TREAR . B EEARAE 7T EFOMRRAREEE RS TR o F IOk
BN RIFERE) i BoR . R 13 BT B ARHIX B — D 7e, /48 7 ko ik soRaE
W TR BEBNLLIZE A (Caputo 5 Pelagagge 2002).
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R 11 3T BB R FF Y2 L BR (Defra 2007)

A HEHR T BiRbDE |

AT A3 AR YR, M. KR

- K- Ak IR
T .
RS R N E L. R AT
W T YR
BT Gtk Y
P R BN
WLk tb - Fik. B

\ - B TR IR
R EX ik W
N S TR K
BRI a5 i 59 s
ok i R

NIk,  ACFRIST E AR ST E— D@ RN Lok, WRERXNYE (Blinmss. K
B DSy (el kY » @ TANF T4k, N Tk FEFE A T Bkt
g SRl BE AR AR DARAREESL . N a3 BT A AR 1 4% 08 RS s A A AR & (Nithikul
2007).

BRI . REL A E MR AR AR T G178 o R T E 6 22 0 Bl
2 ALAR o R 97 R P T DR (VR 2 AR B ) B AR I (VR AT AL L) 2 B VR 9ok i o] A PR 77 . s
UERY, TR0 RE S ROt AL BIR ST AR 774, H H AT 2 R (Nithikul 2007)

& 17. TR {4 5% (Doppstadt US 2012)

Wi . Wk 3B T o3k T AR I A B S i SR G . WAL = A R 43 4 il
Fer KGR WhE. CLRCREE T o IR T [ 4 1A 3 4 v g LA, B P 4 i Y B B g [ A
KL1H80%. K FH 2 BERGE I IR B & WA EREIE L Z AU RUENL (ILF30 , B4
AT U 2% T 42 v 1 85% F1/90% 2 [H] o 3X A2 (K 9 R AL AT LAMGE4RHK . B RL 45 B 4% H ik T
B 2% (Nithikul 2007) .
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Rk . Wk EERH T IRFEM S AMER 2 . X — TR BRIl E )
IR AR o SRR S0 P R T [ R PR SR D PR O e o e 70 CnaRsomnERL [ € ANl
WIS WOy E S s> A R ANIIE) o AR S AL PR 25 A A (Nithikul 2007).

215 U B i o E I e A TR N e LW 7l I 12 = B R N b i R e
A R B3 2 A 25 BR AR vV /N RSHRORE L . AR i e s 77 1l — 20 BRI — ik &2
5 —¥iii (Nithikul 2007).

RV E

PR AT I PR OB R Bk B ) 3T [ AR PR ST U AL B B A D B, OB HRE B IR
YIRS SIS . V2 IRYIACHE) I8 H R IR G IR VIR 2R 10 BRI A4 B3R5 R/ 110
JEK I RATAERSRL, B T H S RIS RE P (Defra 2007).

L1247 18 T IR T [ AR R S5 A 1 & P B R RN AT o oG A b A IR T A P 3 7 B
E T H . R A A s AL DA SO S A E L. BT R B L35 55 s & AN AR
] (Fitzgerald 5 Themelis 2009). T 3O ] 2/ 23 A sCBREAT LRI IR ML o 3R 1328 T = KR b X 11
—IURFFC, N4 T ISR EAREE 7R R . BEHR N LIS E A (Caputo 5 Pelagagge
2002),

WRRHEFE R R E S 1 ) — HEAG S . RYH ER B R AR, A R s 1
REVRIRIE . SRV O/, BN RET RN . & 18 JoR 1l i (RN MR
5 R 5 2% RTI4TN i s o

FEXBEENL. RSN 0 AR A B R B b R LR s TR A IR
TR R 7. B R el e Rl Sk B2k, TR AR UL MHERRHE A (2 LK
19) o EYMMHLERTT DALk, kS f— RIS, 46 EE s B R~
(Nithikul 2007) o A ZH R AL B8 7 i B AR AL AT b ik £ . 050 WL #s 5/NIs n] A 24
%2 300N PRy 3k 117 B A4 P2 720 . b3 R 77 Uk T IR e 26 RS LA S A A BRI WD 178 o 0K 2 e
BN LR 8218 5 1 2 PR AL T BE ST IG5 29 )y 1500/ /NI o i 2B R M LA A 38— % 0 P i s 4
FEE 6T FLIS 2122 T FLI A% (Fitzgerald 5 Themelis 2009)
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R 12. 3 BB R F VIR E AR (Defra 2007)

TH prary EEE
AT iﬁﬁ%@“%“%ﬂm¢“ﬂﬁ HRRRES . BT A b K
TR TR B O R - 90T | T
TR o O T LS e
PRI B B, TR RIE
G E . DA, R
F5 WL AL B R |
s e B B R A B T b | R R
WCHURPRL, AT M B 3
AT A B R
REL HRE RO AR EED. | AEET. 500 R A R LR B
S EEL R R ED, BN | RERENN R, LR R
.- P o355 7 £ L T AT R R T 8 e AR
e X W R LR T S | e O B e B L

#o RIS OR K> R e 4 Todit .

JEARIR

FrEREIR (TR /250

40

35

\ Ak

0.1 1 10
RiBE CHKD
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B 18. 3T B R I8 2 ) BARPRRLR =R (Nithikul 2007)




B Sl ek R SR R

B 19. B} = A L B (Bilitewski S5\ 1997)

BREHL. BN NI R IE 4T (B Ph 108050/ [rpm]) o BERENLIKET D151 71 5 Bt
71, BB A S . BRENLE S Nkl XM TUAC S . SisRE e, R
/N (S ILE20) Rz (B EC A A LA T, OO AR a0 ) A kLR 2 2 B
HEF7o BRI AL 8 T B IR T DA KN T 2 (Rl 7 K/ B R AT FE 9 oA e L
K AL HE B 7Rl ik 70M B /NI o B AL 4D BE VR Y AE B 3T BL I 3111 T BB AN 2 (Fitzgerald 5
Themelis 2009). T BA BRI LT, BERENLE R 9 H TABE NG 5BM . 2RSS
PAYIRE A4 R (Nithikul 2007).

K 20. 317 [E 48 R F YD LEE B (Fitzgerald 5 Themelis 2009)

TS

F 5 Y& RDF AL 7= 20 B, RIS S FE S 8N R AR R 75 . X — TP i H 142 s
RDF & il JRMIA AR, REUS= AR HUIR . BURDIR AN S AR (Nithikul 2007). R IE R FEVII
Ko B EASAE, AETALZ AR AT —E K TR . BKEIARARE: HEIRGE. B0 YE.
SIFIRYE . H I S B

TRV BRI HAR . JRYIT AR 7 KRR JLRZER (Schu 2008):
o EWITIRRSEALTE CORZALHL AT [ 141K 77 — — Ll Ja < 20022 K)
o T
o BITHENL (RS I3 i [ A B 574 — — 2207 70 /i< 60 mm)
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http://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Bernd+Bilitewski%22

o TNl AEEE G B3R T A IR 54 — — &0 43 /B < 40 mm)
o PBEIEXTFIENL GlTT BEAE F Y ——20% 5> 40-400mm)  (E21)

EVTAAE R BIRIR S DI AR, LRSS e B R AL A UGS X S REJRIE R . T L7 I REYR
FERE T RYA N R BN FE . X7 B R HE RS IRARFR K, PR T
JARAKIR 7R 10K . [RIRERT, H53 A BVl = 30 TiT 04 12 7200 vh i & (R R T 07 V2 1 AR AR
YIRS R . R, R0 IE LAY T4 B8 528G (Schu 2008)

T AE R TRV EAE S TR R (EZERHO TR, s Cndk
RO SRR R E AL, T E R TS K . AR SRR, N5
PE IR e B . RS R AR TR S AT B 2 A s R L, T K U s B A AR
g . ST R B ASAAROORTR TR 10%. Fik, BT EFHREER, £5T
RAL L X TSR LB & TR0 IR B R R 354 (EIPPCB 2006) ©

RBBETERHMHX ) —TUFL, N TR EREAREF B 7R BERALLIEE )
A CEZBF TR TSRS A ) (Caputo5Pelagagge 2002).

1.1.1.1 47584

RDFZE = A U T AE P2 28 B [ 4 e 5 T e 28 I B o T 10 4% IO TG 2350 20 el T
RDF i1 i T ¥R 7€ » Caputo5Pelagagge (2001)#8H, RDFAEF=LACE 25, s R & REHiRDFY
A (Caputo 5 Pelagagge 2002). FR13/41 1 & KFIAFRDFA 7= HEAL I Tl A . 25T Caputo
L Pelagagge(2001) I Flil, PS40 T 2 KFIAS RIRDFAL = 2610 B I PERE S5 S A .

T ﬁj T/ ARk 1
IIEIIEIE MSW é@.ﬁéﬁer Vea g diry Tvet
80 — 400 mm Condensor k Cooler
° N2 o »/?\\Av
1oc Coﬂgiﬁ%ate @30 C Condier{:iéate

25% - 30%

TN s
q”‘*jﬁ @ CobdElY

Cleaning

Tunnel-Dryer ° @
BNATHEL OO C

Refeed <40 mm
j i Alrdassifier N;ﬁfﬂ“ﬂ o
L iLei]es | _I
N
&
! ) <40 mm

wEA74: RDF < 40 mm Plastics, Fe-Metal NE-Metal Recycables
e 25%-30% Films, Paper 1%-5% 0,5%-1% 15%-20%
25%-30% REsRE Rk A
TRL L AR5k

A 21. KERRE R TR T3 B (Schu 2008)
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3 13. RDF A= 22 f #% ili4< (Caputo 5 Pelagagge 2002)

W& AhFEEES v B3 B CTEGD) P BE A
(t/h) (kw) (Euro/h) (Euro/h)
ik 6 5 206.58 4.73 3.62
R K 5 12 41.31 0.95 0.87
TFIEAL 6 140 309.87 7.09 10.12
iy EIEAL 6 15.49 0.35 0.43
A AL 2 200 129.11 2.96 14.46
4 250 144.60 331 18.08
6 300 154.93 3.55 21.69
&R 4 SO 206.58 4.73 3.62
RIS AL 5 2.2 7.23 0.83 0.27
Iy A 10 2.2 11.87 0.96 0.45
15 2.2 14.97 1.14 0.48
ML 5 3.75 36.15 0.17 0.16
10 6.25 41.53 0.27 0.16
15 6.6 49.57 0,34 0.16
NT45ik 0.00 23.65
BT 6 25 56.81 1.30 1.81
10 50 108.45 2.48 3.62
15 50 129.11 2.96 3.62
25 55 154.93 3.55 3.98
N 15 20 103.29 2.36 1.45
25 30 154.93 3.55 2.17

e M AR 10 AR A, R 6 RigE Il DLAEER 2 88 7 ANRTEERGEEAT Filfil .
B ) A LT FOIE 0.0723 Bkooit . HARREPE IR 7 B 44 454 Tk AT N T3 ik (Caputo 5
Pelagagge, 2002).

4.1.2. FRTACEBA 558
w2207, I5URAE AL 2 1 R EE A —TE NI K T (ALF-CEMIND 2012). £it /K T7
WY JE, TS EMN2%-5% T 5120%-40%, FARE TR 2 4b 375 I8 1R E DL R BT A
IR T BSRSA 4R TR FE R0 B )75 e TiAb B -5 i [R] Ak B 56 2 F2 Kl (EIPPCB 2006) .

b (s AT IS Y A
| st | | R
Bk ] (#F L) [ BamhA ] Tk
\ WK V5 8

A 22. {5V AL EL B E (Taruya %5 A 2002)

77 IR
TV MK BEUE S V5 Ve A T[4 2 8, DA 7™ A [ 4 5% 518 20%-50% Y5 e B LA S — R 8155
IR S KRNI 5 RO A 25 B sl 5 e MK B 2 PSR . il i i Ak 3R A5 255
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L 10% 1T [ 4A, A 06 B FH v 40 Tk 2350 SRk 25 R B P B e RS R BT & I 45 A /K ER
B34 7K (EIPPCB 2006) .

WK TP 2y A TANFI R . B A SR R K T, B 7= H [ 44 DA B BT /5 45 Ve R ) g
PSR, B, N EAEREIEND RIS 7 N ERENM AT RN
AR TR Bk A0% 15 YR it o HAth R O HE [ AR A T A SR e AL, R R A
SRRLAEVR TR AR, TSR B BRIS Ve BT & 7K 43 o e S ML AR 08 A2 7= [ A & ik 40% 1175
Vet TEIENLERH 1AL B R MIALFE ) (K95 Y2 (EIPPCB 2006). HLI M /KIS A2 75 B K Z13-5F FLA
(KR T, J7RER TS Ve ) T & B NS % IR i 81I35% .  ASHLIX AT T 4B, % SRInE
B 45 75 5 LA 0 U 77 (Reimann, 1999) . #fikiE, HH EV5 VR B RLAS CHE I i [ 44 5 & A
3%-20%) 2R TIKIRYET5IE8 2 12 G (IWA Water Wiki 2011) .

PR b, KIS VR R B 70%EI80% M 7K 4 o« miK B B ] S EUK R A WS TR I SR By, 1E
FL 2, A K 3 an bl v R RRRE BT R B IR AR T AR K e BRI R I R AR, A
T 0T 72 s i Jo B35 i AR RIS o [R) B, 7K 28 R B e M B I S IR D, T 3 BUUS IR
Vg Ve B I i SR LIS L 8 1 (Stasta®e N, 2006). IXB FERREL =&, TR &R R TR
YT I KIS . BRILZ AN, BT KIS VAR K BA K s 35 Ve 11 1= 42 7 A AR5 7K A
SRR, BRI B 7K 5 e B AR AN i o THRIFE 247 P ASE F K TS e ), 3055 0 18092
I S XS (TaruyaZs A 2002).

Taruya®$ A\ (2002)ZE 4Rk 5 H1 48, 20014F H A K Je AT AL FH s Ve s B (/KI5 84510075
WD L WKV UR AR TR R T . SRTT, TaruyaZs N FACHE A2 H A B KIS VR (1 4 [ 4k
i, FH, R KIS, BKIGRE L5 AR D T B S &, s T
[F] i B KRS

17T
n BSOS KT b F AL B S S B BOR AT YR ARG, R e i 7K is e il & 22 11k
LAFFAR /K 70 52 e He IR 55 B (Onaka  2000) . FH G HE Al i 2 040 2 FEAR B K5 0 BT &5 7K 23 1) 7
%, HAETS IR M DL BRI, et HAh OV BRI TR EORAE M 1
TEBATIRNL (Flaga, TTHHD -
1L XRFENL, SRS FAEN (v B, aeie M 15 HA R
(H#ED THRIVEAE N TEIL CRRTEYLD « iesleE AT 8L, BURRLIR
THHL
2. AL, V5V AE L AL I 1 S I . BE N TS U TR
(a0 TRILE AR AT BETERNL. 2 RRATEHL. DL e T
Mo
3. REXHR—H A TR
4. ZLANFRRNL, A HTZLANBUR £ Bl A R o

FE RN BEHR 7> Fi5 e (F A& B AL 85%m90%) , HIFAN R &K T ER 156+

1k 283 90% I F [l 4A & B (Flaga, I£HH) . Hall (1999) Fiiti5 e T4k 2 FH 8 45 il - [ {4
330%8803K G 8] R KA AN A3 T8 A R RGRE AL 5 e 1 73 .
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EATHEH

KVE ST, ks e i G UhnE M LIZ UG n 2 B4 2 5. KT 5 e e TIRPLA R 15
B IA],  DARORE L HPRDIR VG Ve TR R, 25 Tl U 1 R A8 O 4R A5 ASE B . HAL T 18 A Y
REVE R B T R e L s A0 A ) R A

1515300003775 KA /N FAL AR (58100100 °C) BLS /KI5 e AE I (K7 R & (Rl i 45
FRMNEGH TR KD 8K, A MIE A SR B4R 2 A iESs . BOIRT5 6
BE & SR e Hah e, 15 B 3E RS 7 e A 2548 < (EIPPCB 2006) .

T FEICH N Mkt G5 Ve il XN RHERE RS (160 °C) FEF|&&EME. A
M, [FREN yE R RIR,  BE A0 T & A S S A TR R AT, RIS T B & 1R
RZART120 ecCHAREH R . T XA ERE, SR TENAS BIUCRAR. Fik, 51k
TR R T EF EFNER N EE. e, Si5lefKieZN R4 ER, hTa
IR, RIBH LR T IR PR IERE 1 (zabaniotou 5 Theofilou 2008) .

KV HURR AT T

F—TFRTF T SRR KT A E R Stasta®E N (2006) H AT FIHKE) £ R#™ET
W5 P a AT T S B EREAT 1008, R DU ST H (e Bk 1 EE > 2 R s 157
KeE AN B RA . ST RD AR RIS TR (Stastasd A.
2006) . LTS, AAIASH TR RS JE T E 108G VB S5k . AR IR R A
AR R A S B, ke R RS SRS R T R X — R . StastaTE N H
JEA e e 2R B TR HLBCR TR T5 Y8, IX—HR KL 7 2226477 52 7o I BEAR T H 55 A,
H B RS MBS A A e SEIURRAR [EI (Stasta®F N 2006) o 55— BLKFIE ) S 5 F 0 VAl
T EFGRAR TR AL o IXFETRHLTUG AN LI N24077 21340755570, BTG T
9600001 (APP 2011). HARA SSAEAIKYE] TR TG I K E BB b g R .+ HH A
[EREAT . E23LLAERRE A 1K) M AURAH TSl T id .
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BRI Y +
Kotk & =
— FORHA ([T 5
- i
~Ch
- {9 A
v s ok
InAgEA A W H |
Tt M HIBL
e k35 ¥ i
TSR
—_—s 5RFh |
Ak AR S MR CRIRE wen gupy

REF RS EBAEYS G TRTN

IREGH R TAE A RE R A AR S 5 NEOL N 7 R vT ARV E A B — RAIE R . IRE D R
W F T IR W% 8 R R i T/ R R 38 T 75 A e R
IR ARG LR S O ER S TR IR R . 24048 T 15 e IR Ao R R AR
(Hanjie 2010). V58 RS AT AE AR SR TTIE KR A R RIE T, T #F1i
KGR o IX B 5 B G T T L F2 06 5 AE R . WG58 R o iR BT = AL R S AR = 20 N BT
SO M [ A 362 B 612 FF, 1T v MRS Ve IX — EME A B T v 5 K ME [ 44 275 21 380 FF (Hanjie

2010)%.

WIRTT Ve RISV, K E THIREH B . WIS rl AR eI AL AR «

B IR EHE &)
& 23. fF F/KIR) R EHRTALI5 VR (Stehlik Z A, & HHA)

TP A H B R A I R ) T B R

NE PG R SRR ARG BRI TS Ve, PR T U SR . RIS VR IS YR S DL A A
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WA a

|

TG At E

'

I ARG

l \ 4
| v
WWTP={5 7K Ab B

iR [ 2 WWTP
E 24. A& RE SRS TR AL E P B (Hanjie 2010)

\ 4

K14 1AL £ H A E ) Heidelberg/K e ) K AN R 7 204 — iy g i 2 I CO2 HF ik
B SRS RTGES N 100% [ H KRR RIRSGHRSMAEE S —F. LLZ100%
FIFKET EHRTFAI5YE(Theulen 2011). 148K T, MIB/DCO2HEEMIMBEH K, 5T
[l A B ey e A A B S i, HLASCE 7K e 28 PR IR A5 Ve I REFR A5 B KA L g co20iHE -

R 14. K¥E) BB E R A R R —miis e =4 co2 HE & (Theulen 2011)
HIMTI5R K co, HE (PA co2 ZMETED

BRI PERIR

K YE P R Ak B Ak,
100% KRS, FIRA, -400 kg
50% KR, 50% V5 | L
’ SRR -750 k +600 k
Rk & &
100% & # KA -1,100 kg

ERRSBAKEREERFATR
HAR R HE R —Fis e T AR, B A 4 K S Bk is e iR & LU= 42 v 1Tk
AP JEA R . 1K — R R KA E R 7 AR U AR R A B S S Ve A

CaO + H,0 - Ca(OH), + 15.33 kcal/mol

A EERTS =0, RUERIR V5T, B IERRIIKR &, oA HAsAE /KA IL&
RIERLS R KL, 2504 T IX—F gt 2. o SIREVUT A RE T 52,400 mg/IfTH:
DERES. RHEN R MEPg . CUGEM R RO, @0, KEER
80% (1 it 7K ¥ Y8 ATt B AL Rl K 70 3 EANUCNS% I 58 . TR & 1 Fikif2 N 100320040k
(um) ki, H AT DU 10 K (I 1] (Taruya A 2002).
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A

[ i 571
G HHIK o
BEK P H ;

T

| %
SRppm AN
L The
TS
TR
B 25. BASR R imBPRIS IR A = IR
R BT

it X — SRR TR L ER MRBUK BRI A5 P iR T o IR 1 BT Ra (K 70741 214
B2 TAIA K 2> 7 AR A U R . AT, BARTSIRRZ A TR, (HOR 2 T3 AR)
M, R B AT T L. o> ARGl MR AL S LS SEOLT S e BRI L, 5 DRI
JRBRESZ D MEHALR G T, I — MEAKBHREIE AR = P se il Tk, sl
JRJ2 U3 3 — A P A SR YR P B T I A R G S B F1E . Anlagenbau GmbH & A FH BEVS e
FHURIBARMER 2 —. HErtH A LA @8I 100E R KBTI RS, HRH N T AT Hy
XA /X

: K
Smn 5
A r‘!"'“"'" n Exhaus ?".I
{I%ll;%;
T L
ch
m« prisd
Diry Air DOiry A
= fﬁY)E’EIu:IEe A

& 26. H# B AR ERINBE R E MR K BH 85 Y8 T4 HLE B (Anlagenbau GmbH 2012)
FIF IR

FERLEESGI T, ARG TI5 Ve I N 7KV 25 1) TR 2 AT SE A I BOHAT I B . IXJC R AE MR
= AR ACRE RO RELRE B LU B v A IR, R DR U8 XD 2l B2 DRAIE R B A A2 0 20 2 ) 2 [
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. VAT 2 Maastricht/KJg 25 901, L) 3R RAFHKIETERE, P K5 Ve i 45 15% 2125% 1
T IR RAR AT 90K Jy 1 (Takx 2002) . NIEKIX—H 11, A 2B R Gtnl ik #x.

20004FE2 H, fai22ENCIZKIR) Bt Claudius PetersA ], “Z23% 7 —% 4 Jy“BioMill” ()3 IR 48
BENL, ATHHEROME. ZEBEYAHRR, BAE T AP ERARIT 2K B & L
B KRTIIEERR . %ML 28 I AEVR T 36 B4 940 T FLIN 43I (ALF-CEMIND 2012). % RS FA &
HBRA Sy, HoAT D N TR S AN . R B S (5 Ve A G A R SRR B
PR AR B A, SN IEAEAE = ABER . BB S TS Ve % B TR SRS 6
(100 m3). ZFECHH — IR LA — AN iESR . 15 YERE JE LR R G KR % (Takx
2002) (27> o TE5—NBCKFIW 0T SR vh, Q7R @0k B AL F T /e KR 2 Hh IRl Ak
ZHTMI IS e R B . TTH B AR K BB 60000 M T35 Y 1 B A58 N £ 241330 /7 11480 /5 55 T (APP
2011).

PRI

Pra_ssure JuRitr
relieve i
Filter

valve

Explosion FE IR TR
valve [5151E N Prass:ra
FE relieve valv
M . Control
I B e valve
\ Filter -
g i$)]
Fan X5
Vertical -_énspo: L
Mrull:r ‘rfnll pump M5
LR EE AL

Kiln 24 Burner L 5% 5%

& 27. FI5RM B RS (BioMill) (Takx 2002)

15U AL EE T B f FH AL B 5 2 L FEHLAR R . BB 36 AR 2 . HIMOE AR A% . vikesNEobl. R
AR UL TRl TESEPRR A, n] Be 75 IH I 2 =it 4% (Gorguninsel 2007).
Gorgun5insel (2007) 1l / L HHEEF NHEZMERAAE T SHBRMNER LT . RISHMH T
WRBER TP T RA . FEIEE A DLAEFKE. Steinerf8 N (2002)[FIFE T8 T i57R
EMPAT M, Had TAR KRS EZN SRR 2.
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B 15. ZE T RAAEBSR TFREE. FEIEE A5 EZE(Gorgun 5 Insel 2007)

\ BoERA | FEEER
T
BRIF iR 0sé)  (US9) BECL
T B S 2 R TN 10 K T ) 4 s e
S vS) BLBAT e 2 W N OB K TR AR [ 17,000 e
TR -
G T UG 2 51, W10 e 5 — ki V6 B e
MS+ HUBRIE B 28 (MT) BEANHIEFRATE RREEN) o B 290,000 29,000 81 A
MEEWL G, FEka BT IEF120%.
ST st g, | P T S i Ve 2 L
o0 i REEE, TS FHEASIRER B 0N, HINES | 600,000 60,000 154 A
W25, ST IAF130%.
Nty .75",% = 2 ﬁ S , é"\ =, AE H 'TE%,T
MS+MT+DC+ 75 Y8 T 5 b —ikmixt b, Bk EE R E 3 5,400,000 195,000 ot
ML (SD) 90%.
TR 4B 2% 5 069 [0 [ 1 2 B, J7 e S Bl
MIS+MT+ IR 8043 i 52 BARIZE . KA AT LU T % sk ,
(AD) ST A, R R | 20000 36,000 5.5%
AL LIt e
S =/ > N 4*‘ MY ez
MS+MT+AD+DC b TR R b LR LoBL A [ 1 3,000,000 66,000%* 5.74F

HEREEI90%.

* R T IR RS B REVR [ U

4.2. 57, ME SRR RS

TERFABIFrf, #E LT RE A SO A R EHZ % 2 P R A B KR 7 X .
SRR AR IE A ER 2B WA 5 XN . 28V I8 S R W & LA BIAL, LA/
A0SR A BT TT BE XU B 3037 R ] ] X it A ) 540 (WBCSD 2005) . H Bk A& IE ALK I ) I
12 X ik 2K U8 25 R G kbl 2. OB R SRR 0% R 1 1 42 1] 7K 8 75 1 & B RO T4 FE (ALF-
CEMIND 2012) (F¥128). HR4E B AT B I — TiA & T /K e (V5 I B nT AT YERTE 5T, APP
(2011) 48, TISVREKYE) HIEE . WAF. ik f vkl 7 B KM 235 T FUR g FEL i . it
% 5 G R AL FH60000 0 -5 Y2 1) BT AR K HE 600 /7 11150 /5 36 JG(APP 2011).

R B |

I
BRSO

e
1

|
1Bk
v

I
AEfEIRL

| teteer
IIT

IT

F 28. KV RYRELK AL 2E (Reinhard 2008)

RAH
I

}
e [
|
\

P
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4.2.1. B FF

PAVRRH I AP B 2RSSR, B s IO & A sl HERCR B I A R . BARK
T RIAF A B, IR T IRRH R . MRDFLAUEiE T L EE 55, LALREFRDFIZK 735 & A
HAtRrtE, IF B MEARRT . SR it XU -

7508 B A IR 5E 0 J vl ELAL LR A o = e, BT B AR A ik B2 ok 19 (ALF-CEMIND
2012). V5e H S BA KB HREE, TR BUC AT 580 B 2% B ) K R BB HE (Takx 2002).
ERITKYE) AR BE S fE B A Iy, N X IR R T DO . TR BT IVUME R B (R
HURLER O R ED R B 1% AR R, 8 TS5 AR DM R S T . 8
BT, WA SHECA & T HE T B 2% (ALF-CEMIND 2012).

4.2.2. FHHE 5HHENL

R RAME 5 RYIZERAAIE, KIS W RV S sh sl U 2R 80 S2BlK Je 725
Bl WG RS TR AR D . HURHHE RS A £ 25T (ALF-CEMIND 2012) (E29F7R)
AL ) R 4 7 B A ] R G

) F PRy i+
Tube belt conveyor troughed belt conveyors |apron conveyors__.. .

CEN i) AL AL R

ISR S

& 29. HLIRHIIX & S (Hock 2008)

4.2.3. "BE 5K R4

WRIE R DIRERRL RUBANF], AR 2 MR MR R G, R R TR R G, #F5 (RAE
e L AR B VE R BT, 8 S DX B ZE 0 51 MRae, R RENE R0 HUE i 25 SRk} 305
3L T R RS ICRER SL UK RDF 73 3l RN KBLRE AP Aok e 76 -
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RV A RHIOR R G
RDF dosing system

Roller grid
for separation of

A RDES?
RDF coarse 3 Transport
S blower

JERHW AL

& 30. RDF FH 5ELEL RS04 RDF BB BRI~ (Hempel 2011)

i K AA R E IR
AR

PR R e S L

e

7 e lC =il
SR &

AR wak B
o BB EBIE K ERBEEA
Has Sk (A

& 31. RDF 31 5HCEL RS04 ROF BAKIEEFRERH] (Stehlik EA, THIED

Bek 2 G i HE T2 15 5 1R AR RN KV 2 . TR I8, AR AN R B MR RE &R
4. 14N, Schenck Process/s H [ FRmEMERLEE LA FLSmidth PFISTER N H ¥ i MR FR & LKL 2%
(F32) o 73—+ /2 Cadence s\l Iz AR 28 (33D o JRINTAE VSRR SIS 7E 1X
— KV A RIBE E N . I 2L T BT B, BB MU B KT A TR, X
MR R P 22 KT A b B TR 1 IRk BA Dy — 4 B3 5E KGN ] (Cadence 2012a).

+ H H:Heidelberg/K 6 /A & 7E 54 1 [7] 4b B 450000 V5 Ve 7K VB | BT 22235 i 77 5kl R 4378
2 7280/ £ 55

KV R R BB ZR (csD , FANIRE. 2012 F 6 A.
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http://www.greenbusinesscentre.com/site/mmbase/attachments/289194/Mr_Christian_Hempel.pdf;jsessionid=EB05230D3365A933016AE03275617D83

ades o

T | i

| e
kit

AN

T AR

By e

& 32. AT HEGRYREIECH N TRERES () SRIEHREREES B
(Leong 2008; Schenck Process 2009)

B 33. Cadence A &l 22 P HARHBE 5T 855 R (Cadence 2012a)

4.3. K Pe & v R AL B3R T (B4 R A 5157

B UK, RDFA] DAt Tk 15-20% 1 3= E Ak A4 AR ALF-CEMIND 2012), {HiIX—Lb&%
I ] 519230%(Murray 5 Price 2008)H: 260%™ (i F =1 fh SR RDFAUIE I R ) o 156 e KPR Rl
ANFN PR E =R S 1I5% . R, X+ —ANH A8 71 820000 /KR BT 5, TEAN K
OB BT B AE DL, B R AL 3 ¥ U 2 B IR = O 100 HE (ALF-CEMIND  2012) o i B 25 51 2%
(2004) fai, V5T LAEAENE20% 17K TE) AL A R

LARDF 5 AU B il ARt 2 507 R R K 15% . £ — N RFE S H AR HE U 32 21 BR 1)
(IR SGEA, ROFABEA AT B Ak 7 sUHEAT IR 1D MO, BNREAR G, mlidd A any
TRNAFULGERF CRIRRM0, & BRI, 82D M R L MIZERF IR T 023K

WK JE TR R R ZY (CsD) , FANE(E. 2012 4F 6 .
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FEAAE K FEARKR R IR L o AR IR R A7 20, HRAE S PR B AL 1T L JE (Genon 5 Brizio
2008)

4.3.1. BRATERE R LR

BT KPR~ RAES I PR EZ R, KRB TR AEE LRI (HERL D BN, 2R
PRALFE 3 R B B Rl DA R e 22 A M ASCHE AR D0 o PRI o5 IR 328 36 e AR IR A R 1 Je e d
4T (WBCSD 2005). 15 A FH IR R PH N KR AL P AR MR S B 4 ( TR R BE A 2] 2006):

o [EIFEEGE M FIRE

o [HIELZERE Ok P = R R T HORBRED

o EE TIRE NI NALE

o TR RN RS A

o EETIMENRERE (HFHORRED

o WVEETVEKMFEEMEFR HTHOREED

AT LR 24 IR PROR) s PR IA IR N KV 25 FF R4S SRR (35 B R4S B B 1), B T KU 28 1) i
T KA 5ET (F34) o @Ak LU, KU 1E 1T D6 0 ORI 2 P 17 Ak B ) 7 2 1R A4 BT
HAE BORRE R 26 P BRI A sl HIREARI8s0°CH = /2. 353 5 FAb B 1%
AU ENY (2D SEHIT1%, 41X 55003 5 $]1100-1200°CH: 2 /0 45§ 2Fb
(EIPPCB 2010).

TRERES T (NEEEAEYD)D FIEYIREL, 75 R I m i K AS B R R RE 95 A OR
TR SHERMEGVAEYINIRFTY DAL TR E . ha. B ROLE BT iy A B,
{EIE A5 [ A AR 28 A BRI AR A 0, B I S0 IF BH G 2 80P 0 A 2 5% IR A0k il 5 T
(WBCSD 2005). &% 540 75 BN T To e b ) ERR = Bl A% . N BB I fa ks L 57
VI HAB SR R 2, B AE KT R 1,800°CH AL 254 P iR . PEN BRE. TiAABS ER
T R R TN, K AE RGeS AR 1000°CHITE I S # i ( TEEZE/R AL 2011). BRFF
PEHLARAEZ A CHRR eyl B AR IR B RS B A)D IR A IR SN W H RN K VB 28 R
4;(EIPPCB 2010).
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=T R HIMRRL

iy

ERE :
4" —d

F‘:

Bk e
B =5
e
T e o 3
BATNE
qo ..
B BA AR
- Sk .
FHAEEKEE E
. | azw +
é@t

K 34, 5 W R YIMERL S ( TEZERAZ] 2011)Y
4.3.2. ZIREHREEE

KVe] FEFAT I R B 2 s it 47 i, HrhiE BN SE . —, 22 Reaeid N AL 4 F:
B BRI AT A SRR I BRE 2% o BI04 B v a8 FH IR 4 2 AL gl 2 T 1 1) 2 MR R A%
2%, H LT (545 L B i #8545 42 4L (ALF-CEMIND  2012). KHDZA & [{JPYRO-Jet ¥R ke 2% (&
35) W — M B AR 2 R be s, S AR L 40 R (Hand 2007):

o 25%fEKR

o 19%f1

o 13%VAF

o 34%¥El (<10 mm)

o 9%I5IR

USEIR 2, TR EAR KRR R .
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0B
e
T5U/AM T
HER
P /T K

A 35. KL SRR RS 5% 115 TH ] (Hand 2007)

ZIREHR R 2 TR EH . [FOE 2 BIARR, i ANEABR S Sy . 28758 A
TIRBIRRL N . FE RO B N EREIRIT X 48, 18 bRl LI TRmINE, HTEAZIRT S
JIBARACA R RS AL . o T A B RO B KRBT, P IEAAE D ] A 2 P R e Je
i L3 (ALF-CEMIND 2012).

o BB S R
o Cadence I REVRA ][] SUSPENSION JAJKe#%"
e FCT-Combustion A ][] FCT ZIREL PR be st
e FLSmidth /][] DUOFLEX #R)kea8™
e Greco-Enfil International S.L.2A & ) LOW-NOx FLEXIFLAME™ #A ke gst
e KHD Humboldt Wedag GmbH /A &[] PYRO-JET® A2 2% 55 PYROSTREAM® SR ke 216
e PILLARD FEUERUNGEN GmbH /A ] [t} ROTAFLAM® [nl 56 2 BRse s 55 4B IR e s
o Polysius AG A F] B 45T A e g5
e Unitherm Cemcon Firingsystems GesmbH A &[] M.A.S. A5 2% DL & UNICAL 1Btk
Pk beae

B S0 AK YR AT Ml AR T A0 B 5 i [ Ak B ) T A (A L 7 42 L

4.3.3. hRIAL BT BN E IR RGEE /BUE

[ A B AR RS 5 R AT 7 2 2255 (Jensen 2008):
o RN EACHEHMIRR R M SR
o HIERMAGGEEALTT S, ST HBUE R B IR T B AR R bEIE L .
o IR EAEMA R HUSZ AN K

12 http://www.cadencerecycling.com/
B http://www.fctinternational.com/
Y http://www.flsmidth.com/

> http://www.grecoenfil.com/

' http://www.humboldt-wedag.de/
7 http://www.pillard.de/

'8 http://www.polysius.com/

' http://www.unitherm.co.at/

63


http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_FCT.htm
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_Grec.htm
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_KHD.htm
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_PILLARD.htm
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_Polysius.htm
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_Unitherm.htm
http://www.cadencerecycling.com/
http://www.fctinternational.com/
http://www.flsmidth.com/
http://www.grecoenfil.com/
http://www.humboldt-wedag.de/
http://www.pillard.de/
http://www.polysius.com/
http://www.unitherm.co.at/

o RIS AR IR A K.
B364 40 1R 5 ARSI B A BSRHRBEIS TR G 2R . FRRIEEROR, IR B AU RIE 7 2
SRR ] o BRAET) Beih 58 TIX PG, 15 WX AT R PE I H UK Y 28 1) — AR B4R A 1]

i (Jensen 2008).

1000 5—rrrrrm

———

1 | I
2o | BBEEHRIRER

2 X
] |

= 1 e )( /

E ]

;2 Y \l
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1 L A1) B 2 ) s s L B R
0.001 0.01 0.1 1 10 100

HA  (mm)

&l 36. L E 57K Ve 2 KA RSB OB I TR ) X 2 (Jensen 2008)

MBS 2

ANFEZRB BRSO, & T BEA A FERHEN SR B R, [FIRg T L3R R A 8] 7]
A (E37) o W TR S AR TS, B 5 B B TR] R R K i TR AR e BE 78 40 1)
BRI AEEX TR KA R SRR &, WA RETRIRE (E36) , iz dEsmst
F & (B UKHD Humboldt Wedag 2 & [R5 = B FLSmidth 22 &] fJHOTDISC)

AR TRE BKBRH  BEE
e BEEESTEES R KR AR 5 Rk

Bl 37. F DA AR R A0 B O AS R #BUe 47 BiC L (Hand 2007)

KHD Humboldt Wedag /s 7] KRR 0t 25 R GUBHE I ER 7> . & S VFAE PRI A B R P A 3
Z MR T ACRRL (38D o HRBIN—Z0K V] H 20044 DOk — B RS . H AL
BZJE, B RG60% M RELERMNIRGE E o WRBERR I N 6% I BRER /4 T £ /Zh Bk, 16% )
IF6] 2% 15 B IR A LA % 38% [ IR AT HE AR o
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PYROCLON®-R #RH2 28 friAB e

R IR NI
AR RR

v

A

Mheas el

W/ At £

ZIA

/] 38. it B KHD Humboldt Wedag A 7] #R5% = I 44" (Hand 2007)

FLSmidthE N 7 — B MK e BAR N 7, $RHEE A FEHOTDISCTE P 1) 115 [F) Ak B & AR IR KL Joe
W P J7 % (Jensen 2008) . HOTDISCHY I & BB LN b, AHE PR IhEE. M8
B A KR DL K = R NHOTDISCHY , /=28 T AR S . B Bebe i Ik DL R Be ik
Ko MG, X=RARYSHAME—EIEBy A (E39) o m&=HiEE A KEMH
PBRE A K, HAIRSHEBA SRS B i il . B AR B 8 T Bbeid F2 . kM &
B RIARE R, BE6% /MK 25N D i 4% 5 PE R PR 55 BH 2E 14 XU (FLSmidth 2011).

65



AR
MEAERAD

BARBAD

HOTDISC™
combustion
device

KR E
Hest 4
HHE

& 39. FLSmidth /A & i) HOTDISC(FLSmidth 2011)

KEEE G T TR

i HE A A SR TT BT E A TG S A HI S, T S SR T RS KRS .
XA EBARG T BRI RE, BRI T BRI RO, HSET WAHR . Hitk, WEAR
PN R R A AR, DR A E SRR FIR S (40D o XFMEMGE 18R
AR, I T BRI, KRB S, BRI S, AR E S, PR AR
R, FRE A UGE AR i B & (ALF-CEMIND 2012),

& 40. 1B & =S EA(ALF-CEMIND 2012)

JH TR BE DRSS 1 E D 75

[ % R IR e T i 2 RO L T AR Ge s MR As o RIR A A BT A IR IR RLIR 1 EL AR S R
WRETE B et & n] DL B AE X ML T8 i A, I b vk e A RRHIK [ e e 7 1) o 31X —
Jie#e I REFT 5 B2 SORIR TR AR 10— IRV B R 48, L E R A A I 42 <. ediias A 5
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HIRDVRLE B X 4 R (ALF-CEMIND 2012), ARBEUR 325 S EORIBACSE, 10 et s BE N 1
PR, BRI EAUREIER A 1 kg2, HVR I R RE R (41D

—

a1, e AR R AL R e o
(k) 5EiERsEE (&) (Unitherm Cemcon 2012)

4.4. FZEREEH RS

R B3 [ Ak B 3 2 P el A A B AR R SRR B, 7 B BRI T 3R IR B AR LA 8 A 4t
AR S, FIRe EAR AT RERRR. T /Ke T Z S50 A i de DAt iG R & L alib e, DAt
UM RL QREE LB NI EITTER BT A2 P W A1 AL B i B PR BE 5200 A 7 it Jog B 1 =
F A& (CEMBUREAU 2009) .

5 S R Ry = S 8w N e e P b b G ) R U= R Rl 1 R S 1 QG e B R 1 A O L Y
MWAEH, HEREITRIR BRI T B ZEEE PRE. BRIz s, Waicprig, i#%
RRIRM K AT I B 6%, & B &R G R 7= M AE AT T 251 N 20, FERA IR RE
Ji*(CEMBUREAU 2009).

IR L S B KV B ] . & (FEKBH RIS BN E T0.1%) it DL B S 5 # 52
EHEBR SR E. Fk, 1EKIE) PR A E RSN, AU HkE S KR N R R T R
we H T A REIE A U B, R A RS M K Ve B A S s A 5SS (B R REEA
#] 2006)

4.5. HE S RRI5 4
IKVE ZHEBORIE T IRAT R P EE Ak 2 S N R DL R ER e . /KR &R EE 2Rk A3 T
B S R RIE TR fE 5 ke 1co2. Sk T AR FE 5 IR MBI I KR . LR Z
K02, KANFEFEELERMAE. &Y. Fey. —8hm. 28u. —Sum. LA
JHE D AN A Y)Y #E 4 )8 (Stantec 2011).

4.5.1. thFA AL B XK JE EHEB IR

fied 25 3[R A B A 45 A I EL ™ AR IR IR, 84 BRI [R] Ak B X /A e i i I R (M S HE TG
M- Hese SR, SRS ERIREI NPT & IR Bl AT R SHAIREI N RS TR
W PEHEAT ELB . T TS X 10 B B0 S AT O TR 2
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o

T 2R B G TR 2, BRI RRL AT & R G 3R A & UK E S B SAHER. 28T,
N2 PR G 3R 5 A IR AR AN [F) & 7 AR S ML I R e o B AR RO AR A B 3 5 A T AL
AREHIZ % (RDFN0.1-0.2%, AR N3-5%) « Bk, BAUREIT& R A2 S50t
VEBLPHZE M, i, AR T VAN SRR AR A B A2 1 ] BE T (Genon 5 Brizio 2008).

mAEMNY

BHIEAERTE A AN R o 385 Bk, ZEAMTE Uk T AR N AR B 2
TP, RN E . LA R BE 2 (25 (Genon i Brizio 2008). M T AR (1.5-2%) 1=,
ROFFIA S E LMK (0.3-0.5%) o Sk Biisk, BRMEALS SEGERAEMYHE N, HE
DL, 8RR I R B E L 2 AR (Genon5Brizio 2008) . LA
BREHIM AR 1450°CLUe 4l JFoRHI Rl # 25, SHERHE KRE A S S AlKTE e A KR
w, BKSIRT S AT R RSN, TR

2NHz;+ 2NO+1/20,- 2N,+3H,0

Hrp:

NH; = /fk/—jh

NO = —% LA
N, = :iﬂjﬁff\‘
H,0 = /K

Bl 42 iR ABKIEIRES, KB E =L R AN R RG] 5SS LGk Cangiin)
FIEL, V5IRREREIR/D 40% MR AN, FFL, =AURBESRITHK— R EED, S8T KGR
FEAR HBHLE T 15 AT & Fot R VLR ALY (Zabaniotou 5 Theofilou) » 2RTMW, AAUH 1H
FEHIBRR S T I L2 (Fytili 5 Zabaniotou 2008) .

500 [ RS R
SR ! _ o
400 - > St/h(120t/d)———p
1
300 | [

1
200 — 4 T A A=y —A—t .

( @ffk: 217ppm) | | 40% BENWGR
| I i R

100

[ ( A : 137ppm)
0 1 1 I 1 I : 1 /f’t‘% 1 ] Il 1 1 1l
1 5 10 15 /et

&l 42. K Ve & v R Ak EATR U R AL B 5 Y i BB E AP HER (Taruya <5 A.2002)

£

T IRVIRRLIT & BISTCER T REX /K e 2 HE I 5 1 Be i pR B BRI O RE . H AT CF 2 M7k
AN R TT IR SR, (ER A IX IO IE 2 75 2 78 0 BRI T B 154 B &
TEER IR EACT ] BHCIH 5 HFSE IR VE AR (WBCSD 2002). AL S B R IR
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IS EUE Mi(Mcllveen-Wright 2007). TEZH MR T 2= 0] BE3 N 5 4 8 (1945 & 14 (Reijnders
2007), FEINR ZSBIERITE .

GenonLjBrizio (2008) fi i, ZkIEATRMERS s EME BT & NE LR A SERKER
SARHER . BRI, A BRI S8 Bk $00.3-0.5%, 5t AT A S U S S0 A ROV . S 3R
REFLERAERIE S, L THRERM S E (B WA CLR i S & 2kl &b &
e S5 AN SRR MG GETE ARG . AHECT /K YE 453,000-3,500 MU/t BEVREFE, 5%
PR BER I — N 2 A, TR 4020-25 MY/t F AR EVEL (Genon 5Brizio 2008)

HfE

77 Bt B B 2 SR R A B, DRLEade F ARG 24 B R S O & Ja HE O™ A U B s e . R R
P8 LT e el b . T R SR, W EER, B AT REAE R B0k 2 H R A
(EIPPCB 2010) .« —/MKHH 3 E PR & 5 PERHIE i H AR 7 I 2ok) 8 R AR BRI 254 R I &R
WA ORI, ACE R IESR S R A, B B TERE, (B a2t
(ppm) (Shih 2005). TR REZE KBNS 4 RS0, DAL AYECER 55 & BEHE R VR 6 8 BCh
HERIEE(EIPPCB 2010). fEAARMNEAMIRES, kK (MHMESR) HEBOEEIRIZEHE L.
TR AR S JE AR A T RS A RS . B BT R AR K e a6 77, B
KW BHEAS B DA 4E 7K (Peltier 2003; Reijnders 2007) . HEl, AP g 548 g2
e FIFERIBR AR E, 2P A B 7 il N B 52 25% F150% T FE K HEIL (UNEP Chemicals
2005) . ME—REHEA R HIK Ve 25 o SR M S B HE I 7 v, (2 PR ) B A LR R A R
RGBT E  (Mokrzycki®s N, 2003; UNEP Chemicals 2005) o

BE R, WRTERARKRA THR] MiEEEFEE T /KW (Zabaniotou5  Theofilou
2008) . E[EKGiant CementAR], WAt A 17K Ve 2548 A B B AR KL BT & B2k 558 1 & & 2 R
il #£10ppm 5440ppm . IX PR HZL(C T4, 8548 (415192900, 75004590000 ppm) B H:
fth 4 J& i) 7K P (Murray 5 Price 2008).

RS

[ BB R BE A2y ] BREGA B D BEBR A BA. ARMH. TEAE™. URERSKS
YR = A RE AR WL Gt CITEE B /R BE A2 2006) o /KIEA IS FETE i PCDDs 5 PCDFs %%
FEAMEANG R, Z— DTS, MamRAOKIEZ R S MRS B & onER, Bt
A W BEJE FNPCDDs 5 PCDFs. SR, 8 It 7K I 28 () vy i AR 45 B N 1) o DA 3 A PpoRE A L
15 3W 1T 1k (Karstensen 2008).

WA, RRMENKERE RGN B —NEENEER. X7 H, RFDREN T
RAEZ )G, BRI A5 R K B a), DRI PCDD/PCOFHER. T R —
UIRIFETT 1) SR 30 AT B TC 108 31 R 0% = IR RS BT 2 0% K 145 B I [B) (EIPPCB 2010) . JEIT R
RN A MUK B, DL B PR A B TR AR VE K B B R SR, T RLE— B b
PCDD/PCDFIIIE .. K H A TIEIE /KB EMUER R B, T/ 5 7 f# % ) PCDD/PCDFHE I & Al
FH AR T3 57K 6 785 (WBCSD 2002; Karstensen 2008).

ToBIEFE XS LG 1 KU 2 A AL Geihkl 5 IR WD AT A RRL BT T AT PCDD/PCDF £ 55, {H 2 # R B
EHHEEZERA KR (Murray 5 Price 2008; EIPPCB 2010) . Karstensen (2008) #iF | #Aid
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20001/t PCDD/PCDF/K ez B4R, IX Le4i 4l >k B TR A KB 70 A r= HoR 5 RV RS DL I
BRI, XL TR, K A KR A BE 8 1A £)0.1 ng I-TEQ/m3FHEUK s Itk
Ab, AR E A AL GRS PR SRR A R 3 DL B ARG 4 A Rk, FRAERZ I PCDD/ PCDFsTE
J% 1) 5% 58 [R] 2 (Karstensen 2008).

Lafarge 2 1 K5 AS [F] 2 o445 A Hb in) oA / T0050 At 24 T RE 7= AR (R 5200 o 3R 16 50 A2 At 1) U4 5 &5
Ro e uECE Rl A B RN RERY), HERA R ERN BRSSP 200 1R S A AT
BEETIE] . BT A = 2 T B, PCDD/PCDFs 1 RT WA B /KPR ARAK . 4 b 9822 0, K
TEEREIAF]0.1 ng I-TEQ/Nm3[HEBbRAE, 1% 1225 T KRN B SR S fa S IR PB4k ) 13 plr
L 5E KPR AE (Karstensen 2006) .

= 16. HR EMMNES /T ESR % PCDD/PCDFs HEBL B (Karstensen 2006)

- PCDD/F HEji
T BRERRE B ng 1-TEQ/Nm3
1 B RS 94 0.0025
2 B 5REIARE 0.0033
3 MR R SRR 0.0021 & 0.0041
4 ha 0.002 & 0.0060
5 FrimeE. RS 0.0010
6 VR VSN R B )| 0.01200
7 il 0.004 & 0.02100
8 sl 0.0700
9 BEIARE 557 0.00003 & 0.00145
10 gl 0.00029 & 0.00057
11 157k <0.0110
12 RERMS5 0.0036 & 0.07 & 0.0032

Z T HAB AR AR, BRI ZE 522 I CEMBUREAUKE J 47 Wik [ Ak & AT BB A 1) 52 e A 49
(CEMBUREAU 2009; EIPPCB 2010):

o WA EIRFIA R A

o BEPEAIFIASE ] AAE AR RE T U HO S HF AR TR BT R

o HEABRAAR LR A2

o [EAEMRBEHSTOCHEBUK - 2 716 Bk

RATIER 1% KU A8 A RDFAE RIS IS O HE B -
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% 17. % H RDF FI7K VB B B HER B3 (Stantec 2011)

% i MBS
RAE BRI R EFY

RERIY) mg/m3 2.8-12.90 12.0 - 15.900
HCl mg/m3 0.88-5.93 0.87-1.320
SOx mg/m3 714 - 878.00 311 -328.000
HF mg/m3 0.13-0.23 0.02-0.040
NOXx mg/m3 789 — 835.00 406 — 560.000
Bk E mg/m3 11.7-23.20 5.7-7.100
PAHs * mg/m3 - 0.003
PN mg/m3 0.27-0.540 0.45-0.550
cd mg/m3 <0.005 <0.007
Tl mg/m3 <0.005 <0.005
Hg mg/m3 0.014-0.044 0.003 - 0.006
Sb, As, Pb, Cr, Co, Cu,

Mn, Ni, V. Sn 4 B mg/m3 <0.300 <0.500
PCDD/PCDF, I-TEQ mg/m3 0.001-0.002 0.005 —0.006

* PAH =2} 75 J%

4.5.2. HEBHEHI AR

TERNBAETTREAR, FRELE RS HH B SRS E: RAHTE . B Bz
WA DS . B/ PR, 02, NOx. 2B, S025C0. M AR 5 A W W4 Ay dse £ ml
A, @&T: &L EW?. SAENE/ AV HC. HF. NH35PCDD/PCDF. $§5Eiz
HARGUT, REMATNEMDUE T CGiiEE/REEAY) 2006) -

o JKIRZEHBETHIRPOPSIIRE

o R, HIZR, THER

o  ZHIFEIE(PAHs)

o HAWHNITHY (FEEHERES, FlnE R EY. DRI FIFEEY . fZ%

£EPCBs)

4372 /K ie ) HERON & SRR S . KU HETBOeE ] 32 R A8 R A Sl 4R IR < B I ORE A
ORI T ORE B E S B HE . DAL T B B i ) AT BERC AT NOxdE i 1 itk
B R e R E A AR AR R (SNCR) o it (i, ] tnpoPs B B 11 < 14, i
W I KU B A% S R B AT 451 (Stantec 2011)

0L TSRO HE AR W B 0B A U A A RV, LA ] 0 PR AT A SRR B T R 5
WAEE ONEIERE R, GIAERITTRIR) - FFHERIMIE, EHRE BRI & S i,
(BRI 5 A SRR Je 2l H A CEMS E A M B A ESHL LG T HAB S (0 PAH. &8
) [ HHERN

AR SR BRI R SR R S BRI, R R O
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Emisslen
Monitoring

HE M

Process Confrol ST
AR [icH

1

il R AR S AT

K

Cernent Slos

7J(%% @

A 43. K¥e) VR EHER (Kolyfetis 2007)

Clirior Sile

R

Greer (2003) #fixg 1 HEER EhK e 2k = i FE AR VS B IRAT ANEAEHE I H HR (= LB
5k6) . Karstensen (2007a and 2008) [FIFEMFRE /i@ T/KIRAT ML HIHEBOE IR . fERKHE, 25
G5 PR R SR At T AT K AT W A T HE O ) 5 OC G HETBOK S 1 S R BT A K (EIPPCB
2010). BRUbzAh, WifSEr REEA LR AL CEAAR T VR B R F YK Ve Wifa] B 4% 5 i
/IMEEAINPOPSTE B 5 B2RE TUIFI 48 7 (UNEP, 2007) .

4.5.3. RS HEBUE T R S

FRESHBAS I R 58 (CEMS) 33 i G 7 i I S e DA S Bt s RE s R B i
e W S BOBUREA (34 5 B HE TSR 2, TR A5 LA FH AR 50 PR AL B3 v ) B A5 i 2 P &5
Ho CEMS SRR eSS LAE A 5L & ML R i SO0 L) AE A LR SEEH
TR SR AR B A 3 o A7 SRV LSRR A CEMS, AR D 85 FIIA 8 BGEE A A8 O P IR TEE (U.S.
EPA 2012c).

XA AL R I S S5, HHBOKE S HEBUE 75 ZEAE K & s i fe v ) —
AT E, BRI EPL BAE B EE T (CRfod i E R R N R
8 DAR SR E IR R E S AT I o I3 B 5 AR 4 T 4% R A A T A
Eo TAFAIEEBREEAE, Fltn, iE7E 1S0 10396: 2007 “[H E TG YR HE —— 5% Tk A e
Farill 22 48 F B 2 SARHEROR B ISR AL (PR AL RURE (WBCSD 2012a) .

K FCEMSEIAR, Bl T &K 2, it (SICK Sensor Intelligence, 76 H ) -
o SR
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o MSRAMEM T I MR E M
o MMEAES

o FRINER IS H R

o IRRIRA

o IBEMA

o MIFIEMER (BT ERRKD

CEMSH] 73 WARIZRAL . CEMSTE G HL 73 AT I AR 5 IHE AR 32K (El44) o IR G 2
BN CEMS R AL . SARFEAZ A W N AE P2 D7, k8. fedm. H, R
BN RG . SRIRERNE. dx)E, AR RMES, e Tk E
T ke, B CEMSIEH AW F FE T RS (K2BW 2012)

o FEARfEHL S

o FERSURSHT

o KR, MEE RG]

FEASUAHEL r

. |
= |

P
7

S

W3z () CEMS

FhHEAY CEMS

a4, R () 53HE () CEMS AR (SICK Sensor Intelligence, 76 H #H)

B S 7 /18 FHCEMSHAE /Ke ) #2875 AW N iRz . B8k HEmu Ebrifk

4.6. R 5 R &L

HIUEH], RV R E R AR ORI AR 2 7 2UEAT . SRTT, AN B B vl RE 0T 2t
FEX R T ARG R . REKIea 2 & 1 s Bos 2 ak RV I e s AR R v, (H2
Y2 KRBTV EFFAEN T RACEE, R B Ko 25 B A4 R AL BERE 1 2 7, BUE %
BRI IN 2 48 DA S 3 1 PR RIS it o X R s A A S TR W A, DU R R
{H R I f4 B B (K 7K P (Karstensen 2007a) o

KRG YA NGE, HaE S BRIE S T IZ R R KRR N G 58/ FEE, FE
AT SRS PPty AR 2 7K U 25 T RE T 24 A DX ORI 25 47 8 4 36 il ROV 70 T Ag R s . 75 2
X FN 57K A = AR DU K 2 0 2R DG ) R 1R AT PEAG «

1. &

2. WS
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http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CD0QFjAA&url=http%3A%2F%2Fwww.sick.com%2F&ei=8l1_T43iFsaWiAKz19SxAw&usg=AFQjCNE9OfLYj9HqcEBymocRQUvu1rthFQ

3. EHE
4. FRHTY

A PLZE i = AR B B = A RS EAT G 1 A M ERBOAR: 20 ARl xR
30 AT R RN R ARG o N5 IR W R A B A S IR %% S KUK, SR PRI SR DA AR
PR A (R B = A — E BN o IR RN T R R s e T RS S VA T 0 B A
(Karstensen 2007a).

T ELAE BRI BT 46 2 AT EOH AR IN N R GE 2 BT, S b 1) 53 TR 7R B pa $i A4 ] B 2 fe 1 22 4
SR ARG . ERREN BITIRIRVE R & 2R, 20 Bl S E AR A 6 1 - S . AT TAE %
0T, RFES KB GEARMK—3 5. Wi, EHEFES N SE S A
(WBCSD 2005).

SR B 1R Ak B AR R SRR R+ AR B AR SR ISR DA R R K 2 i AURAE & &V Al A
IR, SO BRSO e . W 2, N R IBUBERROR - By A2l e 48500 e as A
Mo AL, TG RERHUN X MR 5 ORI . B3 R MR B SR s D
e AEVERWHE . EELS (FERPETRE UL ML (E2ERAZ12010)

JRIKHEAN MR KK, AFFIE RS G Bk BE R A B K Fibr v . JR/KHEAN A FL AL E R 7K
M RGN, TS AN S5 A R i EE R, HAS B T R4 it 5
ey N T NERE S 2 b BRI« BT R 7K A B e R 5 BE DR (IR B B T s (R ZE IR A
2] 2011) .

vt 225 308 T ] AR ) 535 V0 ) P [ Ak B O R R 4 I L S AR A B S HE G ERN,  A A M
TRAMAEIT S, N9 ASIERESNIAE S5 FKE . RovirafE A (2011) 7EPHHEA i
T — U 7R B 1, JEELEVallcarcais e U Rl Ak B /K Ye ) BT (1) B I T 11 1) N A fidk R IR
55 H AT B B A AR E BRI B A 2 . LB T PR, XA 0 s s
FRATT LAHEZ 1) (Rovira®s N\,2011) . 1fj HISchuhmachers AT 7 — K PHHEF /K8 ) #E4T B
Ft, RH T KPR A TG A SN T s B i 15 42 J@ F1PCDD/PCDFs A 55 1) X
(SchuhmacherZi A\,2009) .

Zabaniotou 5 Throfilou (2008) 7F ZEVf i B 347 19— Wiwt 78, VAL 17 /KVE) P [A Ak B 175 e
K> & EAE65-70% (A HIsZm . fRATINE IS EANE, THEESE CRealdi)
WRE. AN NE AR, AT EAE TG Je A 2 HEBOs N A4 5 4 3 (1) PCDDs/PCDFs )
Jii (Zabaniotou5Throfilou, 2008) .

Tt MBI, ERERBIEKYE] #RETEIER ™ RS HBRE, I BEREUL 2
B RHBUE IR T AT KF .

GTZ/Holcim (2006) Xf/Kie) i [ AL E PRV I fid B 5 2 A WBUHEAT T O SRS . 8k TR

W2 K T fd S 2 E R, {ES % WBCSD/K YK EE K A5 = TAE4 A = T 5
522 R 4E  (WBCSD 2012b)
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5. B4

AN [ B 1 7K AT M i [ Ak 3R i 3] R S 5 T e 1) [ B i (S, A4 T PRI AR L I
ASJR R [ B R A B R M 5 R SR ) DA FAL B (R A B RO T [ e A
SRR .

IKPATIL R AL B IR AR R S 3L 2 R 24, k. 2R CCH2 misE R
AW B PRI RTEEAA R D RRBT RAE S X A B K a3 MR =
ARG T EAE EARAL TR S HEINE T 5 RS AR BRI . DL G
AP B I T3 P T AR T A 4

SRS AN OB T 2R B, i T A PR 4 45 5 e A P ) Ak B A 45 A I LT~y ™
WA SHEBOE M, AT KA S R R SRR T S, IR A &
SCEID R ILANINEZN RS9 AN v

WS GekvE P S A AT BT AT 2 P [R Ab B H 22 55 o B o AR ZIEN, IR LE IS TR AR
AL CEIENT) ) B TUR TS B S (BB ) A RR it IR
Pia EET A, FFNBESCAT SR

P8 73 SRS A5 3 1 [ A SR FR 0 A /55 e W [ Ak B B8 B 2 5F W 51 0o I SR IBUR A 4 BR A 3 i
R R FE ) S5 AR, SEm b RMARS . AEHSCBRHEIORE A S SRR 2 5 1l o

AT A R0 M R 1] PEAE SR B DRV AT Ml i ) Ak B PR S WD AN X R 35 5 g = A 4 T o o )
HFB SATERE BRI E B R S SRS i, BE 5 %4, Wl B
LA EARAT R AbRAE, A W RFSE A PRI AL EAT ML I B HE 2R i B B R . iR L
ok, HFRFHAL, AT —RIMT AR BORTE IS S . IR A R P R Ak Bk Y
H 2, ATBLANRRER (P2 LBMAEARMRE TR L e il sit 5 a0d — IRk
M Rl Ak B AT b

MR RS, IRFFDDTRAL B 5 A0 P H 2 /K P AT ML P Rl A B R SRR T 25 . it a2 3Tl
R R FE ST AE . Bk FoRk. MOBL KU FAE BRI EDSR, DO S HBGE AT R S
P, TR L) BT BSOS EAE ) X A RSET B AR TR . i R AT LA IR T
Fa 2z b A Ab B R FE Y, N2 R AT RE MR TAL B P R Ak O R PR e R AT BOR
(BAT)

oA

R 5 25 [H e JRES 1T & 2 DE-AC02-05CH11231 & [A], & EMBEMRY R LA Tolk A= 1t 5L i
AR TAESRME 7 ¥rBho 7k, AR B A Ak 28 & R 25 01 2 K e AT Mk 82 K e /N
Howard Klee 545, EEHEE Suzanne Giannini-Spohn 44, T4 114> Jigar Shah 2:4E
5 Julia Reinaud 1. PLA Holcim A ] HJ Bruno Fux 55425 Thomas Guillot 54, AT
TSR ST H . FATE Nan Wishner Jmf 1 AHR Ao [FIAEFRATT B0 55 48 Wi ve 1 (1)
Cecilia Chen JeA X AN H 2 4% 4R T
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W MEERHEEHKESE . FUEE. BTG BEEE i (Worrell 5 Galitsky 2004).
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MDY RDF AR HERE S A

R AL1 NFRYIAEIEELR) ROF A= ERE S5 A (Caputo 5 Pelagagge 2002)

ARk P BHEEEFY AR K4 KE  RALERE PR
w5 ” BN A (%) (%) (%) (%) (kcal/kg RDF)  (Euro/t RDF)
PT-HS-MS-S-T-M-T 100 18.3 8.76 6.0 3478 16.56
T-HS-MS-5-T-M-T 100 24.9 9.05 6.67 3388 15.07
T-HS-MS-5-T-MS
3 M-T 100 24.3 9.0 6.28 3403 15.64
T-MS-MS-5-T-MS
4 M-T-MS 100 23.8 9.0 622 3406 16.18
5 T-HS-MS-S-T-ECS-M-T 100 24.1 9.1 5.3 3434 15.93
6 T-HS-ECS-S-T-ECS-M-T 100 24.0 9.1 5.28 3438 16.19
7 T-HS-MS-5-T-S-T-M-T 100 20.9 6.9 6.42 3546 20.15
8 TUSMS-STMSS 100 20.5 6.9 6.06 3559 20.78
T-M-T
9 T-HS-MS-S-T-ECS-S-T-M-T 100 20.3 6.9 5.23 3590 21.18
10 S-T-MS-M-T 100 30.7 10.7 8.5 3152 9.48
11 S-T-MS-S-T-M-T 100 24.7 1A 7.7 3409 12.45
12 S-T-MS-S-T-MS-M-T 100 24.1 7.4 7.3 3424 12.97
13 S-T-ECS-S-T-MS M-T 100 23.7 1A 5.5 3488 13.37
14 S-T-ECS-S-T-ECS-M T 100 23.6 7.4 5.3 3494 13.59
T-HS-MS-STMT 90 31.9 7.8 6.15 3792 12.26
T-HS-MS-5-T-S-T-M T 90 28.2 6.0 5.9 3961 15.50
T-HS-MS-5-T-MS-S-T-M-T 90 27.8 5.9 5.7 3977 15.32
9 T-HS-MS-S-T-ECS-S-T-M-T 90 27.6 6.0 5.1 3999 15.60
IS T-HS-ECS-S-T-ECS-5-T-M-T 90 27.6 6.0 5.1 4001 15.76
10 S-T-MS-M-T 90 37.3 9.65 7.6 3544 9.26
11 S-T*MS-S~T-M-T 90 31.8 6.8 6.9 3804 10.17
2 T-HS-MS-5-T-M-T" 80 38.9 7.1 5.83 4050 11.85
10 S-T-MS-M-T 80 43.5 8.2 6.9 3846 9.68
11 S-T-MS-S-T-M-T 80 38.6 5.8 6.3 4083 10.19
2 T-HS-MS-5-T-M-T' 70 45.8 6.6 5.6 4230 10.47
10 S-T-MS-M-T 70 49.9 7.5 6.4 4060 7.54
2 T-HS-MS-S-T-M-T* 60 53.5 12 5.4 4310 9.12
10 S-T-MS-M-T 60 56.3 6.9 6.1 4225 6.82
2 T-HS-MS-S-T-M-T' 0 59.4 5.13 5.35 4499 8.47
10 S-T-MS-M-T 50 62.8 6.4 5.8 4355 6.12

TEETIRIFATHEAE BRI R 2

ECS =i HL L 71 AL
HS =31 70 ik

LHV =fi & A E

M = #7 BEHL

MS =RZIEAL

PT = YR fE
RDFJE AT AL LR
ST AL

T =& faf i
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R A42 NERDAEIRE K E 4L ROF 2R MR S5 A (Caputo 5 Pelagagge 2002)

Hep o EFERA
T EA R & K5 AL R
=t R WY B (%) (%) (%) (keal/kg RDF) (Euro/t RDF)
0 (1] 0 0y
= BEALRE kit
2 T-HS-MS-S-
80 38.9 7.1 405(1 12.71 13.57
T-M-T-DE/P*
11 S-T-MS-S-T-M T DE/P 80 38.6 5.8 4083 11.05 11.92
2 T-HS-MS-S-T-M-T-DE/P1 70 45.8 6.6 4230 11.20 11.93
10 S-T-MS-M-T-DE/P 70 49.9 7.5 4060 8.21 8.88
2 T-HS-MS-S-T-M-T-DE/P" 60 53.5 7.2 4310 9.75 9.75
10 S-T-MS-M-T-
60 56.3 6.9 4225 7.42 7.42
DE/P
2 T-HS-MS-S-
50 59.4 5.13 4499 9.04 9.04
T-M-T-DE/P*
10 S-T-MS-M-T-
50 62.8 6.4 4355 6.65 6.65
DE/P

SEA T RIHATHEAL) BRI A R 2k
DE =R 4E L

HS =T T.4rik

LHV =fi & #E

M =Hi BE L

MS =fili &AL

MSW =31 7 [l 44 2% 354
P = &AL

RDF =R ¥1i7 £ LK)

S = B FEAL

T =Y & i
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RS KVEHNE SRS R R R
£ A6.1. KEFIETESEBERIATIEHRBAR (Greer 2003)
— - B
PUATIERIHAR Fr RIS 3 i AT
RSP S SO, T 1 T 1
0,/ A SE | M S0,, THC, CO NOx, CO,
il A NOx co, 502, CO, F= it 5 i
BARRE (5D SO, RLRRAL T 52 PRI T
(R S0, WAL 52 MR T
BARBKE, B | KA THC, CO KPR i TP T
& (Rdve=s co2 REAAL I 52 MR} T
K&y | AG REAAL I 52 MR} T
SRR/ B~ 17 SO, MR} i MR i
AP 2 SRR E AL S0, THC, AG, NHs, D/F, M/, THC, TS
TR S I\ B v 20 1 3 2K S0, D/F PM
e BRHIE R S0, NOx, CO,
TKVEZE R AR BRI A5 S0, AG, D/F
TR NN B i 2 14 R AR, S0, AG, D/F CKDALE
5 5L PNV Ik B SO, D/F, IS, IR B
R EE R G SO, AT 1 AT 1M
FEMVERL TR BRI & SO, NH3. HCl g J;E'\:k S
I /S024 B AG S0,
[ EE5Z K NOXx co, PM
RE AR 8% NOx WRRAJGE 45/ FH i i PRRAIE 35/ F 3 1
7 ek NOx HAR FE 3 v HAR FE 3 v
WAL T) NOx FLIH T 5 LI H 1 52
IR R T NOx FLIH 1 5 LI H 1 52
REE B NOx co
Iy RIRIR NOx co
FHEBZ K NOx PM
FRIRE R NOx, THC, CO S0,
TRYe A A P B NOXx €O, CO,, SO2
FENEDE NOx CO, NH3 M=, &8
A AL s (i E) . RE S
. THC co
AL EE R T THC, CO AL ML &
EHASEALL THC, CO 111, D/F NOX, €Oz SO3, AG, HEH
b
R AT e s gk co NOx, CO,, SO,, THC
TR o, PRI H 1 52 WRIRH M 58
Sl WD AR R WK PR | D B AR K R T
AR €0 HERR I 5 e HERR 10 A5 e
b 1 2 WD AR R WK PR | D B AR K R T
P LA €0 HERR I 5 e HERR 10 A5 e
A Co, NOXx AG
. Pk /b b5 R AE I A | kb 5 kR AR DR 1 42
P €02 e e
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& A6.2. EERR K IRAETTE BT R I B FEZEREAR (Greer 2003)

e - B
BATERIFA Frérxt iRis 3 RE "
TARIRE R S0,, NOx, CO, THC
AP R EE ML B IR S0, THC, AG, D/F, JIH’X
45 70 6 2 T8 B S0, AG
BN Y EB B A SO, AG, D/F, IS CKDib &
£ /N R A S0, AG, D/F CKDAb B
- S0,, THC, CO NOx
NOx S0,, CO
KUBIAE (9551 2K/ 2K) SO, AG ERE
R (RS S0, THC CO, NOx, CO,
JEWVE T R PR AR S0,, AG AG, THC, D/F NOx, CO, CO,, Mt B
IRV %5 2K R ek s S0, THC, NH3, AG, fi1S,
T L NOx PR LT PR L P2
AN EY) o, MR T PRI 2
. RA NOX MR i ML
fjf RERR g N WA TS
I = B /R R D/F MR T ML
EREPE R AR SR R NOx NHa, S,
ZEMMEEZ K NOx PM
LoTOX ™¥Ei5 % NOX IKHE, Rk %
TR NOXx €O, SO,
, s . NH,, CO,, MR, AL
PRI SR AR NOX -
Tri-NOX® Multi-Chem JB 515 7% NOX S0,, AG TR
FEIKSA NOXx Co, CO,
s 7L vk NOx
kI 8 DJF o
P AT NOX SO,, THC, D/F
WO R THC S0,, CO
AU THC, CO D/F CO,, NOx
& ERSE THC, CO D/F CO,, NOx
PTAFR i AN THC, AG % NOx, PM, NHs, D/F, | JRAISLEL, KA
Vb THC, D/F co
TEAE L THC, CO CO,, NOX
HEPR VP e R THC, D/F NOx, SO,, & J& R E, mRFTEFE
WD 3 MY THC, D/F NOx, SO,, 4/} SR, AL,
= IRV
. W5 R ARSI A3 | kb 5 R A G Y 4
KBS A BH BE A& H CO, U S
B R VE B AT NH; AG S0,, THC PM, BR%, JEK
AR ARt uE AG S0,
B TR B RER SRV AG SO,, D/F, JHS A E
B AG SO,, NHs, THC, D/F, <. | JR/K/ R E
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iRt A CEMS W REKIB) &RITRIERI T IEHER

VALY IR 2 72

B A HE <20 mg/Nm® e

B A HE >20 mg/Nm® TP

—5H A% (NO) LA (B ME R IME T 5 A/
EKHNE IO S AR BT (X

BEAD (NOy) IR AL AN RIS T /A AL AME) S
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TEEALER LA (BSI) ME R IME ST 5 A/
EHNE RIS S AR BT (X

EREAIAED KOG B AT AR (FID)

* e, AU ST A A I A R B S A RN
NDIR: =73 JELLAb; FTIR: i IRF B AL BT Uv: SRAPEL

¥ HEFR 5B 7 v

A btk (ZRO2 k) /I i

K4y e ash (B MEREBHRL MR ST WOtk
[ 2 1 *

BRI E B P A 2 I SR

B Pt100-1& &35 / B3 73 BT AX

Y35t /g SEE DI AT/ ]2

SR ST AR IERES / ARFE Sy /BRI R (7)) / [ e lE

*ECE, ATV T A A RO R R (i
PRl RIH: WBCSD (2012a)
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KYE] HE B AR AE: BURES 24T

=59 R/ SEh /Rl BEE/5F
EN 13284-1:2002 Spot
US EPA method 5, 5i, 17 Spot . B
ok : HORERT AT
1SO 9096:2003 Spot
1SO 12141:2002 Spot
EN 14792:2006 Continuous
US EPA method 7E Continuous
WA US EPA method 7 (Ato Spot RIS
D) T
(NO,/NO,) - -
I1SO 10849:1996 Continuous
1SO 11564:1998 Spot
EN 14791:2006 Spot
US EPA method 6 C Continuous
JERiaY) USEPAG,6A, 8 Spot
— . o BRI BT
(s0,/50,) I1SO 7935:1992 Continuous
I1SO 7934:1998 Spot
1SO 11632:1998 Spot
EN 13211:2001-2005 Spot L
#* EN 14884:2005 Continuous | ]
HURE RS 4T
US EPA method 29, 101A | Spot |
. EN 14385:2004 Spot | _
2 TN P RIS HE
US EPA method 29 Spot
EN 13649:2002 Spot
FERIERIULEY | eN 12619:2000 Continuous HURERIAM T
/BBEANED ,
US EPA method 25A Continuous
EN 1948-1/2/3/4:2006 Spot . 3
PCDD/F - IURE AN
US EPA method 23 Spot |
Cranmnaon f Rcccocmerc
PARAMFTFR SpnT!CnNTlNl{nlla SampiING/ ANAIYSIS
Z W/ B T/ FF S
GASVFIOCITY. MOISTLIRF AND OXYGFN
SARBE. KF5EK
Flow Rate & | USEPA1, 2 Continuous
| - - :nngaeurpmpn‘r
TR 1ISO 10780:1994 Continuous )
Muoisture l EN 14790:2005 Spot . .
Sambling and analvsis
Koy Okzgi) L USEPA4 Spot HURE 143
EN 14789:2006 Spot )
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Anlagenbau GmbH (http://www.wendewolf.com/klsbesch.php?lang=en)
Buss-SMS-Canzler (http://www.sms-vt.com/index.php?id=631&L=1)

Continental Biomass Industries (http://www.cbi-inc.com/applications/msw.aspx)
DoppstadtUs (http://www.doppstadtus.com/)

Eurohansa, Inc. (http://www.eurohansa.com/applications.html)

Flottweg Separation Technology (http://www.flottweg.de/)

Franklin Miller, Inc. (http://www.franklinmiller.com/)

Granutech-Saturn Systems (http://www.granutech.com/solid-waste-shredder.html)
Huber Technology (http://www.huber.de/)

Integrated Engineers Inc. (http://wecleanwater.com/)

Klein Technical Solutions GmbH (http://www.klein-ts.com/en/)

Peninsula Equipment (http://www.peninsulaequipment.com/Products.php)
SludgeSolution (http://sludgesolutions.veoliaes.com/)

SSI Shredding Systems (www.ssiworld.com)

UNTHA shredding technology (http://www.untha.com/en)

Vandenbroek International (http://www.vadeb.com/applications/msw-drying-rdf/)

WAF. EEWRE RS

Aumund Group (http://www.aumund.com/)

Claudius Peters Technologies GmbH (http://www.claudiuspeters.com/)
EUREMI S.A. (www.euremi.com)

FCB. Ciment S.A. (http://www.fcb-ciment.com)

FLSmidth A/S (http://www.flsmidth.com/)

Fox Valve Development Corp. (http://www.foxvalve.com)

Geo. Robson & Co (Conveyors) Ltd. (http://www.robson.co.uk/)
Metso Minerals Industries Inc. (www.metsominerals.com)
Pebco Inc. (http://www.pebco.com/ )

Pfister GmbH (http://www.pfister.de/)

PILLARD FEUERUNGEN GmbH (http://www.pillard.de/)

Polysius AG (http://www.polysius.com/)

Schenck Process Group (http://www.schenckprocess.com/en/)
STAG AG (http://www.stag.net/)

Vecoplan LLC (http://www.vecoplanllc.com/)

WTW Engineering (http://www.mhc-engineering.de/116/)

IR BT B i R F ) 515 Je R bR

Cadence Environmental Energy Inc. (http://www.cadencerecycling.com/)
FCT-Combustion (http://www.fctinternational.com/)
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http://www.ssiworld.com/
http://www.untha.com/en
http://www.vadeb.com/applications/msw-drying-rdf/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_Claudius.htm
http://www.claudiuspeters.com/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_EUREMI.htm
http://www.euremi.com/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_FCB.htm
http://www.fcb-ciment.com/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_FLSmidth.htm
http://www.flsmidth.com/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_FOX.htm
http://www.foxvalve.com/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_Geo.htm
http://www.robson.co.uk/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_Metso.htm
http://www.metsominerals.com/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_Pebco.htm
http://www.pebco.com/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_Pfister.htm
http://www.pfister.de/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_PILLARD.htm
http://www.pillard.de/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_Polysius.htm
http://www.polysius.com/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_Schenck.htm
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_STAG.htm
http://www.stag.net/
http://www.alf-cemind.com/cd/inovative_solutions_Conveying-Feeding-Dosing_equipment_Vecoplan.htm
http://www.vecoplanllc.com/
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_Cadence.htm
http://www.cadencerecycling.com/
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_FCT.htm
http://www.fctinternational.com/

FLSmidth (http://www.flsmidth.com/)

Greco-Enfil International S.L. (http://www.grecoenfil.com/)

KHD Humboldt Wedag GmbH (http://www.humboldt-wedag.de/)
PILLARD FEUERUNGEN GmbH (http://www.pillard.de/)

Polysius AG (http://www.polysius.com/)

Unitherm Cemcon Firingsystems GesmbH (http://www.unitherm.co.at/)

HEBGER RS

Ecotech (http://www.ecotech.com/)

Sick Group (http://www.sick.com/)

K2BW (http://www.k2bw.com/)

Altech Environment U.S.A.(http://www.altechusa.com/)

107


http://www.flsmidth.com/
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_Grec.htm
http://www.grecoenfil.com/
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_KHD.htm
http://www.humboldt-wedag.de/
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_PILLARD.htm
http://www.pillard.de/
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_Polysius.htm
http://www.polysius.com/
http://www.alf-cemind.com/cd/inovative_solutions_firing_systems_burners_Unitherm.htm
http://www.unitherm.co.at/
http://www.ecotech.com/)
http://www.k2bw.com/)
http://www.altechusa.com/

